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PREFACE 

The present volume is a revised and enlarged third edition of the book formerly 
titled TABLES FOR IDENTIFICATION OF ORGANIC COMPOUNDS, Four new classes of com- 
pounds, i.e., sulfonyl chlorides, sulfonamides, thiols and thioethers were added, bringing 
the number of classes included in the book to twenty-six. The tables of alkanes, 
alkenes, alkynes, aromatic hydrocarbons, phenols, nitriles and sulfonic acids were all 
thoroughly revised and considerably enlarged. In all, the addition of 2400 compounds 
to the third edition, raised the total number of parent compounds in the book to over 
8150. 

Three tables containing the dissociation constants o f  more than 1050 phenols, organic 
acids and organic bases were added. Correlation charts for I.R., Far I.R. and N.M.R. 
were also included. 

Explanatory sections entitled "Explanations and References" precede the tables. In 
these sections the formulas of the derivatives and the full reaction equations for their 
preparation by the most important methods, together with some essential details and 
references to their preparations, are given. 

An index covering both the names and synonyms of the compounds was added at 
the end of the book. An index listing the names of all tables and major subjects was also 
added. 

The main objective of this book is to assist chemists in the identification of organic 
compounds. The organization of the compounds in classes according t o  increasing boiling 
points should also assist in the search for standard vapor phase chromatography work. 

For further information of techniques of organic analysis one or more of the following 
books should be consulted: 

N. D. Cheronis, J. B. Entrikin and E. M. Hodnett, Semimicro Qualitative Organic 
Analysis, 3rd Ed., Interscience Publishers, New York, 1965. 

L. Meites, Handbook of Analytical Chemistry, McGraw Hill Book Co., 1963. 
F. Feigl, Spot Tests in Organic Analysis, 6th Ed., Elsevier Publishing Co., 1960. 
A. I. Vogel, A Textbook of Practical Organic Chemistry, 3rd Ed., Longmans Green and 

Co., London, 1957. 
R. L. Shriner, R. C. Fuson and D. Y. Curtin, The Systematic Identification of Organic 

Compounds, 4th Ed., John Wiley and Sons, New York, 1956. 
F. Wild, Characterization of Organic Compounds, 2nd Ed., Cambridge University Press, 

1958. 

The publication of the third edition would not have been possible without the work 
of those involved in the preparation of the earlier editions. The editor is thankful for the 
part in the earlier work contributed by Professors M. Frankel, S. Patai and A. Zilkha, and 
the late Mr. R. Farkas-Kadmon. Thanks are due also to Mrs. E. Shohamy and Mr. A. 
Glazer for assisting in collection of new data, to  Mrs. Y. Elmaleh for typing the index, 
and especially to Prof. S. Patai, who as consulting editor, read all the new material 
and gave many helpful suggestions. The cooperation of  Dr. Robert C. Weast and Mrs. F. 
Thomas in the publication of the book is gratefully acknowledged. 

z. R. 
Jerusalem 
January 196 7 
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LIST OF ABBREVIATIONS USED

MD
a

abs
abt
ac a
ac anh
acet
add
al
alk
amor
anh
arom
aqu
asym , as

blk
boil
b p . B P
br
bz
brt
brnsh
Q
CQ

caust
chl
cl -bz
col
comp
cone
cor
cr , cryst
d
d , D

dcnv
dehq
dil
dist
dk
dl , d,l, D,
efflor
et
et ac
eth
exp
fi
fl
fluores
f p
frz

specific rotation
acid j
absolute
about
acetic acid
acetic anhydride
acetone
addition
alcohol
alkal i
amorphous
anhydrous
aromatic
aqueous
asymmetric
blue
black
boiling
boiling point
brown
benzene
bright
brownish
cold
about
caustic
chloroform
chlorobenzene
colorless
compound
concentrated
corrected
crystals
decomposes
dextrorotatory

(or D-configuration)
derivative
deliquescent
dilute
distillate
dark

L racemic
efflorescent
ethyl
ethyl acetate
ether
explodes
from
flakes
fluorescent
freezing point
freezes

um
;Iac
'lit
?lyc
gran
grn
,

htng
hyd

hyg , hygr
;
i
ign
msol
1 ,L

leaf . If
lg
'gr
hq
Ing
It
Ivs
/Ti-
me , meth
micr
mixt
ml
mod
monohyd
monocl
m p , M P
need , nd
0-

ol
or
ord
org
orth
oxid

P-
pa
part
pet
pet eth
ph
ph hydraz
PhNO2

pl
powd

fuming
glacial
glittering
glycerol
granular
green
hot
heating
hydrate or

hydrolyses
hygroscopic
inactive
insoluble
ignites
insoluble
levorotatory

(or L-configura-
tion)

leaflets
large
ligroin
liquid
long
light
leaves
mcts
methyl
microscopic
mixture
milliliter
modification
monohydrate
monochnic
melting point
needles
ortho
olive
orange
ordinary
organic
orthorhombic
oxidation
para
pale
partly
petroleum
petroleum ether
phenyl
phenyl hydrazine
nitrobenzene
plates
powder

pr
purp
pyr
rac

reel
recr
redsh
rhomb
r
rh
s
sec
scar
s h
sh
si
sld
slend
sm
soft
sol , soln
solv
st
stab
subl
sym
tab , tabl
ten
tetr
tol
trans
thk
tncl
trim
uns
unst
vac
V

var
vic-
V1SC

volat
vlt
w
wh
yel
yelsh, ylsh
>
<
oo

xyl

prisms
purple
pyndine
racemic

(or racemate)
rectangular
recrystallization
reddish
rhombic
rapid
rapid heating
soluble
secondary
scarcely
slow heating
short
slightly
solid
slender
fm oilsmall
softens
solution(s)
solvent(s)
steel
stable
sublimes
symmetrical
tablet(s), tables
tertiary
tetragonal
toluene
transparent
thick
tnchmc
tnmenc
unsymmetrical
unstable
vacuum, in vacuo
very
variable
vicinal
viscous
volatile or volatilizes
violet
water
white
yellow
yellowish
above, greater than
below, smaller than
irascible
xylene
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EXPLANATIONS AND REFERENCES TO THE TABLES

The following section gives explanations and references for the preparation of the derivatives appear-
ing in the Tables Formulas of the derivatives as well as the mam methods for their preparation are given
Usually, only the reagents and the solvents required for the preparation of a derivative are mentioned without
specific details for the reaction conditions and the exact procedure The aim of these notes is mainly to enable
the worker to choose the method preferable in the conditions and the reagents available to him in his labora-
tory for the denvatization of his specific compound However, THIS IS ONLY A REFERENCE SECTION
AND NOT AN INSTRUCTION MANUAL AND THE QUOTED REFERENCES SHOULD BE CON-
SULTED FOR THE ACTUAL PREPARATION OF DERIVATIVES, ESPECIALLY REGARDING
SAFETY HAZARDS INVOLVED IN THE WORK.

References are usually given for the preparation of all the derivatives having separate columns in the Tables,
as well as for important ones listed in the "miscellaneous" section of the Tables References to five different
popular analytical textbooks are given, assuming that at least one of them, or another equivalent publication,
would be available to the worker These are

N D Cheroms, J B Entnkin and E M Hodnett, Semimicro Qualitative Organic Analysis, 3rd edition,
Interscience, New York, 1965, quoted in the text as "Cheroms "

R P Linstead and B C L Weedon, A Guide to Qualitative Organic Chemical Analysis, Butterworth Scien-
tific Publication, London, 1956, quoted in the text as "Linstead "

R L Shnner, R C Fuson and D Y Curtin, The Systematic Identification of Organic Compounds, 4th
edition, John Wiley and Sons, New York, 1956, quoted in the text as "Shnner "

A I Vogel, A Textbook of Practical Organic Chemistry, 3rd edition, Longmans, Green and Co , London,
1957, quoted in the text as "Vogel "

F Wild, Characterization of Organic Compounds, 2nd edition, Cambridge University Press, Cambridge,
1958, quoted in the text as "Wild "

In addition, leading references from the original literature are also given Although the literature cover-
age is not complete (especially for the common derivatives) it was attempted to describe different methods, and
to give as many references as possible to less common derivatives having limited scope More references can
be found in the textbooks mentioned above

Derivatives appear either in a separate column or in the "miscellaneous" section in the Tables, where
separate columns are usually given for derivatives which should be tried first, and for which enough data are
available Derivatives which should be tried as a second choice, or preferred derivatives for which not enough
data are available appear in the "miscellaneous" section The explanations and the references for the different
derivatives are arranged usually in the same order as in the Tables Occasionally, this order is changed in the
explanatory notes in order to describe the derivatives in a logical order ( eg , in Table 17 the phenylurethane
appears in a separate column, while the phenylhydantom appears in the "miscellaneous" section in the "ex-
planations and references" section the phenylhydantom appears directly after the phenylurethane)

Derivatives which are followed by an asterisk are those recommended for first trial Other derivatives
should be tried after these

Although "Ar" usually stands for monovalent aromatic group, we used it a few times in the following sec-
tions as a polyvalent aromatic residue This was done only for demonstration purposes
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EXPLANATIONS AND REFERENCES TO TABLE I

As a result of their inertness no general suitable derivative exists for alkanes and cycloalkanes Charac-
terization is based only on the physical constants given in the Table melting and boiling points, index of re-
fraction and density Any laboratory text-book will give adequate directions for the determination of these con-
stants

,,r*„
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As a result of their inertness no general suitable derivative exists for alkanes and cycloalkanes Charac-
terization is based only on the physical constants given in the Table melting and boiling points, index of re-
fraction and density Any laboratory text-book will give adequate directions for the determination of these con-
stants

,,r*„
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T A B L E  I .  A L K A N E S  A N D  C Y C L O A L K A N E S  
a) Gases and Liquids (Listed in order of  increasing b.p.*)** 

No I Name 
Boiling 

point, Â¡ 

- 161 49 
- 88 63 
-42 07 
- 32 86 
- 11 73 

-0  50 
9 503 

I3 I25 
20 63 
27 852 
29 
35 94 
36 074 
36 3 
37 
38 977 
49 262 
49 741 
56 7"' 
57 988 
60 271 
63 282 
65 7755 
68 74 
70 64 
71 812 
79 197 
80 5 
80 738 
80 882 
86 064 
87 846 
89 784 
90 052 
90 773 
91 725 
91 850 
91 869 
93 475 
98 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1 
52 
53 
54 
55 
56 
57 
58 

Melting 
point, 'C 

Methane 
Ethane 
Propane 
Cyclopropane 
2-Methylpropane(1sobutane) 
n-Butane 
2,2-Dimethylpropane (Neopentane) 
Cyclobutane 
1,l-Dimethylcyclopropane 
2-Methylbutane 
trans-1.2-Dimethylcyclopropane 
Ethylcyclopropane 
n-Pentane 
Methylcyclobutane 
cis-1,2-Dimethylcyclopropane 
Spiropentane 
Cyclopentane 
2,2-Dimethylbutane 
1,1,2-Trimethylcyclopropane 
23-Dimethylbutane 
2-Methylpentane 
3-Methylpentane 
1.2.3-Trimethylcyclopropane 
n-Hexane 
Ethylcyclobutane 
Methylcyclopentane 
2,2-Dimethylpentane 
2.4-Dimethylpentane 
Cyclohexane 
2.2.3-Trimethylbutane 
33-Dimethylpentane 
1,l-Dimethylcyclopentane 
2.3-Dimethylpentane 
2-Methylhexane 
trans-1.3-Dimethylcyclopentane 
cis-l,3-Dimethylcyclopentane 
3-Methylhexane 
trans-1,2-Dimethylcyclopentane 
3-Ethylpentane 
Quadricyclane (Quadricyclo [2,2,1 ,02 ',03 5 ]  

heptane) 
n-Heptane 
2,2,4-Trimethylpentane 
cis-1,2-Dimethylcyclopentane 
Methylcyclohexane 
Ethylcyclopentane 
1,1,3-Trimethylcyclopentane 
2,2-Dimethylhexane 
2.5-Dimethylhexane 
l,trans-2,cis-4-Trimethylcyclopentane 
2,4-Dimethylhexane 
2,2,3-Trimethylpentane 
1,trans-2,cis-3-Trimethylcyclopentane 
33-Dimethylhexane 
2,3,4-Trimethy lpentane 
1,1,2-Trimethylcyclopentane 
2,3,3-Trimethylpentane 
2,3-Dimethylhexane 
3-Ethyl-2-methylpentane 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
**T = triple point, S = at saturation pressure 
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TABLE I .  ALKANES A N D  CYCLOALKANES 
a) Gases and Liquids (Listed in order of increasing b.p.* ) (Continued) 

- 
N o  

- 
5s 
64 
6 1 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
7 3 
74 
75 
76 
7 7 
78 
79 
80 
8 I 
82 
83 
84 
85 
86 
87 
88 
89 
90 
9 1 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
Ill 
112 
113 
114 
115 
1 I 6  
117 - 

Name 

1.~1s-2,trans4Trimethylcyclopentane 
1,~~-2,trans-3-Trimethylcyclopentane 
2-Methylheptane 
4-Methylheptane 
3.4-Dimethylhexane 
l,~1~-2,c1~4TrimethylcycIopentane 
3-Ethyl-3-methylpentane 
3-Ethylhexane 
3-Methylheptane 
Cycloheptane (Suberane) 
trans-1,4-Dimethylcyclohexane 
1.1-Dimethylcyclohexane 
cis-13-Dimethylcyclohexane 
trans- l-Ethy l-3-methy lcyclopentane 
trans-l-Ethyl-2-methylcyclopentane 
CIS-l-Ethyl-3-methylcyclopentane 
I-Ethyl-1-methylcyclopentane 
2.2.4.4-Tetramethylpentane 
l,c1~-2,~~-3-Trimethylcyclopentane 
trans-1,2-Dimethylcyclohexane 
2,2,5-Trimethylhexane 
CIS-1.4-Dimertlylcyclohexane 
trans-l,3-Dimethylcyclohexane 
n-Octane 
Isopropylcyclopentane 
2,2,4-Trimethylhexane 
CIS-l-Ethyl-2-methylcyclopentane 
CIS-IJ-Dimethylcyclohexane 
2,4,4-Trimethylhexane 
n-Propylcyclopentane 
23.5-Trimethylhexane 
Ethylcyclohexane 
2,2-Dimethylheptane 
2,2,3,4-Tetramethylpentane 
2,4-Dimertiylheptane 
Methylcycloheptane 
2.23-Trimethvlhexane 
4-Ethyl-2-methylhexane 
3-Ethyl-2,2dimethylpentane 
4,4-Dimethylheptane 
2,6-Dimethylheptane 
2,5-Dimethylheptane 
3.5-Dimethylheptane 
Bicyclo[4.2.0)octane 
cis-Bicydo[3.3.0]octane 
2,4-Dimethyl-3-ethylpentane 
1,1,3-Trimethylcyclohexane 
3J-Dimethylheptane 
2,2,5,5-Tetramethylhexane 
23J-Trimethylhexane 
3-Ethyl-2-methylhexane 
trans-13.5-Trimethylcyclohexane 
23.4-Trimethylhexane 
CIS-1 AS-Trimethylcyclohexane 
trans-1,2,4-Trimethylcyclohexane 
2,233-Tetramethylpentane 
4-Ethyl-3-methylhexane 
3,3,4-Trimethylhexane 
2.3-Dimethylheptane 

'Derivative data given in  order m p , 

Boiling 
point, 'C 

crystal color, solvent from which crystallized 

4 

Melting 
point, Â¡ 
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T A B L E  I .  A L K A N E S  A N D  C Y C L O A L K A N E S  
a)  Gases and Liquids (Listed in order of  increasing b.p.*)(Continued) 

No I Name 
Boiling 

point, T 

140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
17 1 
172 
173 
174 
175 
176 

Melting 
point, *C  

Nopinane(7.7-Dimethylbicyclo[3 1 Ijheptane) 
trans-1-Ethyl4methylcyclohexane 
Cyclooctane 
I-Ethyl-2-methylcyclohexane 
n-Nonane 
lJJ-TrimethyIbicycJo[2.2.1]heptane(Fenchane) 
trans-I-Ethyl4methylcyclohexane 
cis-1,1,3,5-Tetramethylc)clohexane 
CIS-I-Ethyl-4methylcyclohexane 
2.5.5-Trimethylheptane 
2.4,4-Trimetbylheptane 
2,3,3,5-Tetramethylhesene 
2,2,4,4-Tetramethylhexane 
Isopropy IcydOhexane 
1.1J.3-Tetramethylcyclohexane 
2,2,3,4-Tetramethylhexane 
2,2-Dimethyloctane 
3-Ethyl-2,2,4-trimethylpentane 
3J.5-Trimethylheptane 
2J.6-Trimethylkptane 
2,4-Dimethyloctane 
</,I-CIS-1-Ethyl-3-methylcyclohexane 
d.1-2.5-Dimethyloctane 
1,1,3,5-Tetramethylcyclohexane 
n-Butylcyclopentane 
n-Propylcyclohexane 
2J.5-Trimethylheptane 
2.5-Dimethyl-3-ethylhexane 
2,4,5-Trimethylheptane 
2.4-Dimethyl-3-isopropylpentane 
2,2,3-Trimethylheptane - 
2,4-Dimethyl4ethylhexane 
2.2-Dimethyl-34hylhexane 
2.2J.4.4-Pentamethylpentane 
1.1J.4-Tetramethylcyclohexane 
5-Ethyl-2-methylheptane 
2.7-Dimethyloctane 

'Derivativedata given i n  order m p ,crystal color, solvent from which crystallized 

5 
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T A B L E  I .  A L K A N E S  A N D  C Y C L O A L K A N E S  
a)  Gases and Liquids (Listed in order of increasing b.p.* ) (Continued) 

- -- 

Name 

3,6-Dimethyloctane 
3.5-Dimethyloctane 
4-lsopropylheptane 
2,3,3-Trimethylheptane 
4-Ethyl-2-methylheptane 
2,6-Dimethyloctane 
2,2,3,3-Tetramethylhexane 
Irons-1-Isopropyl4methylcyclohexane 
(p-Menthane) 

4.4-Dimethyloctane 
2,3,4,STetramethylhexane 
5-Ethyl-3-methylheptane 
3.3-Dimethyloctane 
4,S-Dimethyloctane 
3,4-Diethylhexane 
4-Propylheptane 
l,l,4-Trimethylcycloheptane (Eucarvane) 
trans-l.2.3,S-Tetramethylcyclohexane 
2.3,4,4-Tetramethylhexane 
23.4-Trimethylheptane 
3-lsopropyl-2-methylhexane 
2,2,7-Trimethylbicyclo[2.2.1]heptane (a-Fenchane) 
3-Ethyl-3-methylheptane 
2,4-Dimethyl-kthylhexane 
3,4,4-Trimethylheptane 
3,3,4TrimethyIheptane 
3,4,5-Trirnethylheptane 
2.3-Dimethyl-i-ethylhexane 
1-Methyl-3-propylcyclohexane 
2,3-Dimethyloctane 
d,/-Pinane 
2,394-Tetramethylhexane 
33-Dimethyl4ethylhexane 
5-Methylnonane 
4-Methylnonane 
3-Ethyl-2-methylheptane 
3,4-Dimethyloctane 
d-a-Pinane 
d.1-l-lsopropyl-3-methylcyclohexane 
(d.1-m-Menthane) 

2.2.3.3.4-Pentamethylpentane 
frans-l,2,4,S-Tetramethylcyclohexane 
3.3-Diethylhexane 
2-Methylnonane 
/-l-Isopropyl-3-methylcyclohexane 
(d-m-Menthane) 

Boiling 
point, "C 

Melting 
point, "C 

'Derivative data given i n  order m p .crystal color solvent from which crystallized 
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T A B L E  I .  A L K A N E S  A N D  C Y C L O A L K A N E S  
a )  Gases and Liquids (Listed in order of increasing b.p.*) (Continued) 

I 
- -- 

Name 

I-Is0propyl4methylcyclohexane 
(p-Menthane) 

3.4-Dimethyl-3-ethylhexane 
3A4.4-Tetramethylhexane 
Cyclononane 
1-lsopropyl-2-methylcyclohexane (0-Menthdne) 
CIS-l,2,4,5-Tetramethylcyclohexane 
1-Methyl-1-propylcyclohexane 
11-Decane 
I-Methyl-4-propylcyclohexane 
I-Methyl-2-propylcyclohexane 
11-Pentylcyclopentane 
n-Butylcyclohexane 
trans-Decahydronaphthalene (trans-Decdlin) 
Isoamylcyclohexane 
CIS-Decahydronaphthalene (CIS-Decalin) 
n-Undecane (n Hendecdne) 
Cyclodecane 
n-Pentylcyclohexane 
n-Hexylcvclopentane 
9-Methyl-tran~decahydronaphthalene 
1.10-Dimethyl-tram-decahydronaphthalene 
9-Methyl-CIS-decahydronaphthalene 
n-Dodecane 
1.10-Dimethyl-CIY-decahvdronaphthalene 
n-Hexylcyclohexane 
n-Heptvlcyclopentane 
9-Ethyl-trans-decahydronaphthalene 
9-Ethyl-cisdecahydronaphthalene 
1-Methyl-/rmdecahydronaphthaJene 
i-Tridecane 
Bicyclohexyl 
i-Octylcyclopentane 
i-Heptvlcyclohexane 
7-Tetradecane 
7-Nonylcyclopentane 
7-Octylcyclohexane 
7-Pentadecane 
i-Decylcyclopentane 
i-Nonylcyclohexane 
-Undecylcyclopentane (n-Hendecylcyclopentane) 
-Decylcyclohexane 
LMethylheptadecane 
7-Dodecylcyclopentane 
I-Undecylcyclohexane (n-Hendecylcyclohexane) 
I-Tridecylcyclopentane 
I-Dodecylcyclohexane 
I-Tetradecylcyclopentane 

Boiling 
point, OC 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  I . A L K A N E S  A N D  C Y C L O A L K A N E S  
b)  Solids (Listed in order of increasing m.p.*)** 

N o  . Name 

I 
2 

Pentadecylcyclopentane . . . . . . . . . . . . . . . . . . . . . .  
n-Hexadecane (Cetane) . . . . . . . . . . . . . . . . . . . . . .  

3 
4 
5 

Tridecylcydohexane ......................... 
Hexadecylcyclopentane . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n-Heptadecane 

6 
7 
8 

Tetradecylcyclohexane . . . . . . . . . . . . . . . . . . . . . . . .  
Heptadecylcyclopentane . . . . . . . . . . . . . . . . . . . . . . .  
n-Octadecane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9 
10 
11 

Pentadecylcydohexane . . . . . . . . . . . . . . . . . . . . . . . .  
Octadecylcyclopenlane . . . . . . . . . . . . . . . . . . . . . . . .  
n-Nonadecane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12 
13 
14 

Hexadecylcyclohexane . . . . . . . . . . . . . . . . . . . . . . . .  
Nonadecylcyclopentane . . . . . . . . . . . . . . . . . . . . . . .  
n-Eicosane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

15 
16 
17 

Heptadecylcyclohexane . . . . . . . . . . . . . . . . . . . . . . .  
Eicosylcyclopentane . . . . . . . . . . . . . . . . . . . . . . . . . .  
n-Heneicosane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

18 
19 
20 

Ortadecylcyclohexaiw . . . . . . . . . . . . . . . . . . . . . . . .  
Heneicosylcyclopentane . . . . . . . . . . . . . . . . . . . . . . .  
n-Docosane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 1 
22 
23 

27 Tetracosylcyclopentane . . . . . . . . . . . . . . . . . . . . . . .  
28 Heneicosylcyclohexane . . . . . . . . . . . . . . . . . . . . . . . .  
29 n-Pentacosane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

Docosylcydopentane . . . . . . . . . . . . . . . . . . . . . . . . .  
Nonadecylcydohexane . . . . . . . . . . . . . . . . . . . . . . . .  
n.Tricosane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

24 
25 
26 

Eicosylcyclokxane . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tricosylcydopentane . . . . . . . . . . . . . . . . . . . . . . . . .  
n-Tetracosane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

30 
3 1 
32 
33 
34 

Pentacosylcydopentane . . . . . . . . . . . . . . . . . . . . . . .  
Docosylcyclohexane . . . . . . . . . . . . . . . . . . . . . . . . . .  
Hexacosylcyclopentane . . . . . . . . . . . . . . . . . . . . . . .  
Nortricyclene (Tricyclo[2.2.1 . Oa6]heptane) . . . . . . .  
n-Hexacosane ............................... 

35 
36 
37 
38 

Melting 
point. Â¡ 

Cyclohexadecane ............................ 
Tricosylcyclobexane .......................... 

. . . . . . . . . . . . . . . . . . . . . . .  Heptacosylcydopentane 
n-Heptacosane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

39 
40 
41 
42 

Boiling 
point. "C 

. . . . . . . . . . . . . . . . . . . . . . . .  Tetracosylcydohexane 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cyclopentadecane 

Octacosylcyclopentane ........................ 
n-octacosane ................................ 

*Derivative data given in  order: m.p., crystal color. solvent from which crystallized . 
**U = undercooled liquid . - 
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T A B L E  I .  A L K A N E S  A N D  C Y C L O A L K A N E S  
b) Solids (Listed in order of increasing m.p.*)** (Continued) 

Name 

Hexacosylcyclohexane 
Triacontylcyclopentane 
d.1-Isobornane 
(2,2,3-Trimethylbicyclo[2 2 llheptane) 

n-Triacontane 

Heptacosylcyclohexane 
Hentriacontylcyclopentane 
n-Hentriacontane 

Octacosylcyclohexane 
Dotriacontylcyclopentane 
n-Dotriacontane (Bicetyl) 

Nonacosylcyclohexane 
Tritriacontylcyclopentane 
Tritriacontane 
Triacontylcyclohexane 
Tetratriacontylcyclopentane 
Tetratriacontane 

28-Methylnonacosane 
Hentriacontylcyclohexane 
Pentatriacontylcyclopentane 
Pentatriacontane 
Dotriacontylcyclohexane 
Hexatriacontylcyclopentane 
Hexatriacontane 
Tritriacontylcyclohexane 
Heptatriacontane 
Tetratriacontylcyclohexane 
Dctatriacontane 
Pentatriacontylcyclohexane 
Nonatriacontane 
Hexatriacontylcyclohexane 
retracontane 
Morbornane (Bicyclo[2 2 llheptane) 
!.2,3,3-Tetramethylbutane 
Bornane (Camphane) 
4damantane 

Melting 
point, 'C 

Boiling 
point, "C 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
**U = undercooled l iquid 
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EXPLANATIONS AND REFERENCES TO TABLE II

Bromine addition compound. *

RCH=CHR' + Br2 -» RCHBr— CHBrR'
Bromine addition

compound

From the alkene and bromine in carbon tetrachloride.
For directions and examples see: Cheronis, p. 576; Shriner, p. 106.
From the alkene and bromine in water.
See: Vogel, p. 241.
From the alkene and bromine in chloroform.
See: C. G. Schmitt and C. E. Boord, / Amer. Chem. Soc., 54, 751 (1932).

2,4-Dinitrobenzenesulfenyl chloride addition compound. *

NO2

RCH=CHR' + 02N— / \— SCI — RCHC1— CHR'S—f V-NO2

2,4-Dinitrobenzenesulfenyl
chloride adduct

From the alkene and 2,4-dinitrobenzenesulfenyl chloride in glacial acetic acid.
For directions and examples see: Cheronis, p. 577; N. Kharasch and C. M. Buess, J. Amer. Chem. Soc.,

71,2724(1949); D. J. Cram, J. Amer. Chem. Soc., 71, 3883 (1949); N. Kharasch, C. M. Buess and S. I. Stra-
shun, J. Amer. Chem. Soc., 74, 3422 (1952).

From the alkene and 2,4-dinitrobenzenesulfenyl chloride in benzene or in carbon tetrachloride.
See: N. Kharasch and C. M. Buess, /. Amer. Chem. Soc., 71, 2724 (1949).

S-Alkylmercaptosuccinic acjd. *
R

HSCHCOOH RCH2CHSCHCOOH
RCH=CHR' + | -» |

CH2COOH CH2COOH
S-Alkylmercaptosuccinic

acid

From the alkene, mercaptosuccinic acid and benzoyl peroxide in methanol.
For directions and examples see: J. G. Hendrickson and L. F. Hatch, / Org. Chem., 25, 1747(1960).

Maleic anhydride adduct (from dienesj.

CHR

f + r~
co> - I

CH CH-CO^ CH CH-CO
^

Maleic anhydride
adduct

From the diene and maleic anhydride in benzene.
For directions and examples see: Linstead, p. 5 1 ; Vogel, p. 943.
From the diene and maleic anhydride in xylene.
See: Linstead, p. 51.
For general references see: M. C. Kloetzel in Organic Reactions, Vol. 4 (Ed. R. Adams), John Wiley and

Sons, New York, 1948, p. 1; H. L. Holmes in Organic Reactions, Vol. 4, (Ed. R. Adams), John Wiley and Sons,
New York, 1948, p. 60; O. Diels and K. Alder, Chem. Ber., 62, 2081 (1929).

Nitrosochloride addition compound.

RCH=CHR' + NOC1 — • RCH(NO)CHC1R'
Nitrosochloride

adduct

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.

10
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EXPLANATIONS A N D  REFERENCES T O  TABLE I1 (Continued) 

From the alkene and nitrosyl chloride (prepared from sodium nitrite in concentrated hydrochloric acid) 
in ether-acetic acid mixture. 

For directions and examples see: Linstead, p. 52; R.  Perrot, Compt. Rend., 203,329 (1936). 
From the alkene and nitrosyl chloride (prepared from thionyl chloride and nitrogen trioxide) in ether. 
See: M .  Tuot, Compt. Rend., 204,697 (1937). 

'Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of  derivatives. 

11 
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T A B L E  11. O R G A N I C  D E R I V A T I V E S  O F  A L K E N E S ,  C Y C L O A L K E N E S ,  

point 

Ethene (Ethylene) 
Propene (Propylene) 
Cyclopropene 
Allene 
2-Methylpropene 

'ram-2-Butene 
Cyclobutene 
-is 2-Butene 
I ,2-Butadiene 
(Methyldllene) 

5-Methyl-1-butene 
,4-Pentadiene 

butadiene (Isoprene) 

rant-2-Pentene 
YY-2-Pentene 
I-Methyl-l-ctclo- 
butene 
!-Methvl-2-butene 

I-Methvl-1,2-buta- 40 
diene (I 1 Dimethyl- 
dllene) 
Zyclopentadiene 40 83 ' 

.3-Pentadiene 
(Piperylene) 

D I E N E S  A N D  P O L Y E N E S  
a )  Liquids 1 ) (Listed in order of increasing b.p.*)** 

Melting 
point 

O C  

-169 1 5 ~  
- 185 25T 

- I36 
- 140 35 

- 185 35 

- 108 92 

- 105 55 

- 138 91 
- 136 19 

- 168 49 
- 148 28 

- 165 22 

- 137 56 

- 145 95 

- 140 24 
-151 39 

- 133 77 

-85 

-88 9 

-1152 

-87 47 
- 140 82 

dl- 
dl- 

tetra- 
d/- 

dl- 

tetra- 

di- 

dt- 
tetra- 

di- 
tetra 

di- 

dl- 

dl- 
tetra- 

dl- 

dl- 

terra- 

tetra- 

A- 

'efra- 
leva- 

Bromine addition product 

> 83 
-55 5 

0 7 

18 lgr 

- 2 

15 5 6 0. 
eth 

14 5. al 

15, al 
15, dl 

Miscellaneous 

,4 Dinitrophenyl- 
sulfenyl chloride, 
86 7 
.4-Dinitrophenyl- 
sulfenyl chloride, 
775 8 5  

Aercdptosuccinic 
acid adduct. 
1073 6 
4ercaptosuccinic 
acid adduct, 
122 3- 6 

taleic anh adduct, 
63-4, Igr I 

litrosochlor~de, 74. 
Mercaptosuccinic 
acid adduct, 
153 7-4 0 

limer 32, Maleic 
anh adduct, 164 
5 Benzoquinone 
adduct, 75 6 
laleic anh adduct, 
61, pet eth , Oxid 
by KMnO, - 
HCOOH + 
CH,COOH 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
**T = triple point, S = at saturation pressure 

Copyright 1967 by CRC Press, Inc.



T A B L E  11. O R G A N I C  D E R I V A T I V E S  O F  A L K E N E S ,  C Y C L O A L K E N E S .  

Name 

Cyclopentene 

1,2-Pentadiene 
(Ethylallene) 

2.3-Pentadiene ( I 3- 
Dimethyldllene) 

4-Methyl-I-pentene 

3-Methyl-I-pentene 
3-Methyl-1.4-penta- 
diene 

2.3-Dimethyl-I-butene 
2-Methyl-1.4-penta- 
diene 

4-Methyl-crs-2- 
pentene 

4-Methyl-trans-2- 
pentene 

13-Hexadiene 
(Biallyl) 

2-Methyl-I-pentene 
1-Hexene 

2-Ethyl-I-butene 
lrans-1.3-Hexadiene 
3-Methylcyclopentene 
CIS-3-Hexene 
3-Hexene (CIS-lrans 
mixture) 

trans-3-Hexene 
2-Methyl-2-pentene 

3-Methyl-trans-2- 
pentene 

trans-2-Hexene 
2-Hexene (CIS-trans 
mixture) 

2.3-Hexadiene 
2.3-Dimethyl-l.3- 
butadiene 

:IS-2-Hexene 
t-Methyl-1.2-penta- 
diene (l-lsopropyl- 
allene) 

l-Methyl-cu-2- 
pentene 

Boiling 
point 
-c 

14 24 

14 86 

18 27 

3 88 

i4 14 
>5 

i5 67 
i6 

16 3 

18 55 

9 46 

10 7 
13 49 

14 6 
1 4 5  5 5  
15 0 
16 44 
16 6-67 

17 08 
17 29 

7 63 

17 87 
179 8 1 

8 
8 78 

8 84 
0 

0 45 

- 

D I E N E S  A N D  P O L Y E N E S  
a )  Liquids I ) (Listed in order of increasing b.p.)* (Continued) 

Melting 
point 

OC 

- 135 08 

- 137 26 

- 125 26 

- 153 63 

-1530 

- 157 27 

- 134 43 

- 140 81 

- 140 8 

-135 72 
- 139 82 

-131 53 

- 137 82 

-11343 
-135 7 

- 134 84 

- 132 97 

-76 01 

-141 14 

-138 45 

K Bromc 
- 
dl- 

tetra- 

dl 

dl 

dl- 

A 

dl- 

tetra- 

A 
A- 

A- 
'etra- 

A 
A- 

h- 
A- 

il- 

il- 

il- 

ll- 

tetra- 
/I- 

/I- 

- 

Bromine addition product 
Miscellaneous 

Mercdptosuccinic 
acid ddduct 
142 8 3 1 Pseudo- 
nitrosite 69 70 
Perbenzoic acid 
oxid -epoxy- 
cyclopentane 
b p  102 3 

M ~ ~ c ~ ~ ~ o s u c c ~ ~ I I c  
dcid ddduct 
1026 9 

311 HNO, - suc- 
cinic ac 185 

2,4-Dinitrophenyl- 
sulfenyl chloride 
61 2 Mercapto- 
succinic acid ad- 
duct. 94 5 5 7 

i4ercaptosucciTiic 
acid adduct, 
152 1 6 

i4aleic anh adduct, 
78-9 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  11. O R G A N I C  D E R I V A T I V E S  OF A L K E N E S ,  C Y C L O A L K E N E S ,  

Boiling 
point, 

2-Methyl-2,3-penta- 
diene (Tr~methyl 
allene) 

1,4-Hexadiene I- 7 2 3  2 5  

4.4-Dimethyl-l- 
pentene 

1, (cis and/or trans)-!- 73 
hexadiene 

2.3-Dimethvl-2-butene 73 2 I 
2-Ethyl-1.3-butadiene 75 
4-Methylcyclopentene 75 2 
I-Methylcyclopentene 75 8 
2-Methyl-l,(cis and/or 76 
trans)-3-pentadiene 

1.2-Hexadiene 76 
(H-Propylallene) 

2-Methyl-l,(cis and/or 76 
trans)-3-pentadiene 

4-Methyl-13-penta- 76 3 
diene 

4.4-Dimethyl-trans-!- 76 75 
pentene 

3,3-Dimethyl-1- 77 54 
pentene 

1.33-Trimethyl-1- 77 87 
butene 

3-Methyl-1.3-penta- 78 0 3 
dime 

!raw-1.3.5-Hexatriene 78 5, 
77 8 5  

:is-1.3.5-Hexatriene 78 5 
5-Methyl-l,2-penta- 79 70 
diene 

1,4-Hexadiene 79 4 
81 6765 

%-Methyl-1.5-hexa- 80- 1 
diene 

t.4-Dimethyl-l,2- 80-3 
pentadiene (lert- 
Butylallene) 

pentene I 

D I E N E S  A N D  P O L Y E N E S  
a) Liquids 1)  (Listed in order of increasing b.p.)* (Continued) 

Melting 
point, 
-c 

1366 

74 28 

127 

115 24 

134 3 

109 85 

79 

104 8 

135 46 

r-Bromo - 

'etra- 
2 form 

i l  

it 

'etra- 

il- 

i1- 

i1- 

kexa- 

1.5-dl- 
tetra- 

il- 

tetra- 
2 
forms 

it- 

Bromine addition product 

MP.'C 

I) 63 4 b 
f p <-5 

173 4 12 

58-9 

?8 

182 

18, iso- 
merizes 
-m 10 
1,trans- 
2 .c~-3,  
trans-4, 
92, 1 ,cis 
2, trans- 
3, trans- 
4, 156 

Miscellaneous 

klercaptosuccinic 
acid adduct, 119 0 
5 

ilaleic anh adduct, 
95 6, Igr ,SO2 
adduct. 43-3 5 

daleic anh adduct, 
145-6, heptane, 
Benzoquinone 
adduct, 196 7, lgr 
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T A B L E  11. O R G A N I C  D E R I V A T I V E S  OF A L K E N E S ,  C Y C L O A L K E N E S ,  

Boiling 2 
3.4-Dimethyl-l- 

pentene 
Cyclohexene 

2.4-Dimethyl-2- 
pentene 

3-Methyl-I-hexene 
2,3-Dimethyl-I- 

pentene 
3-Ethyl-1-pentene 

5-Methvl-irans-2- 
hexene 

2-Methyl-3-hexene 
2.4-Dimethyl-2,3- 
pentadiene (Tetra- 
methylallene) 

4-Methyl-I-hexene 

3,4-Dimethyl-2- 
pentene 

4-Methyl-cis-2- 
hexene 

4-Methyl-lrans-2- 
hexene 

3,3-Dimethylcyclo- 
pentene 

2-Ethyl-3-methyl-l- 
butene 

1.3-Dimethylcyclo- 
pentene 

2-Methyl-1,s-hexa- 
diene 

2,4-Dimethyl-1.3- 
pentadiene 

1.4-Dimethylcyclo- 
pentene 

3-Methyl-irans-3- 
hexene 

I-Heptene 

5-Methyl-CIS-2-hexene 
5-Methyl-1.4-hexa- 
diene 

2-Methyl-I-hexene 

D I E N E S  A N D  P O L Y E N E S  
a )  Liquids 1 )  (Listed in order of increasing b.p.)* (Continued) 

9 1 
91-2 5 

92 0 

Melting 
point 
*c x-Bromi 

- 

di- 

di- 

di- 
di- 

d ~ -  

di- 

di - 

di- 

dl - 

dl- 

dl- 

dl- 

dl - 

di- 
1.2-d~- 

dl- 

d1- 

- 

Bromine addition product 
Miscellaneous 

Mercaptosuccinic 
acid adduct, 150 5 
I 5, K M n 0 ,  
oxid - adipic ac , 
154,2,4-Dinitro- 
phenylsulfenyl 
chloride, 1 17 8 
HBr  - cyclo- 
hexyl bromide, 
b p 165 

klercaptosuccinic 
acid adduct 
103 4- 9 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  11. O R G A N I C  D E R I V A T I V E S  O F  A L K E N E S ,  C Y C L O A L K E N E S ,  

Boiling 
Name 1 point 

Â¥ 

hexene 

hexene 

I I S-Methyl-1.2-hexa- 96 
diene (I~obutyldllene) 

1 2  3-Ethyl-2-pentene 96 01 

1 13 2,3-Dimethyl-2- 
pentene 

1 14 trans-2-Heptene 
I 15 3-Ethylcyclopentene 
116 CIS-2-Heptene 
117 5-Methyl-l,3-cyclo- 

hexadiene 
118 2,2-Dimethyl-trans- 

3-hexene 
1 19 1,4-Heptadiene 
120 2.4.4-Trimethyl- 

I-pentene 
121 3.3-Dimethyl-l.S- 

hexadiene 
122 3.4-Dimethyl-l.S- 

hexadiene 
123 2.5-Dimethyl-3-hexene 
124 5,S-Dimethyl-l- 

hexene 

125 4-Methylcyclohexene 
126 3-Methylcyclohexene 
127 2-Isopropyl-3- 

methyl-I-butene 
128 3,4,4-Trimethyl-I- 

pentene 
129 3.5-Dimethyl-I-hexene 
3 0  3,3-Dimethyl-1-hexene 
3 1 SS-Dimethyl-trans-2- 

hexene 
32 2,4,4-Trimethyl-2- 

pentene 
33 3,3,4-Trimethyl-1- 

pentene 
34 2,2-Dimethyl-CIS-3- 

hexene 
35 1.2-Heptadiene (n- 

Butylallene) 

36 1,2-Dimethylcyclo- 105 8 
pentene 

37 4-Ethylcyclopentene 106 
38 4.4-Dimethyl-2-hexene 106 
39 I-Ethylcyclopentene 106 3 

40 5.5-Dimethyl-CIS-2- 106 9 
hexene I 

D I E N E S  A N D  P O L Y E N E S  
a )  Liquids 1 )  (Listed in order of increasing b.p.)* (Continued) 

Melting 
point 
*c 

- 
Bromo 

11 - 

i l -  

11- 
/I- 

/I- 

11- 

il - 

ll- 

l l- 

fl- 

ll- 

11- 

11- 

!,%dl- 

tetra- 

ll- 

Bromine addition product 
Miscellaneous 

)erlVdtlVe data given i n  order in p ,crystal color, solvent from which cryst~lhzed 

16 
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T A B L E  11. O R G A N I C  D E R I V A T I V E S  O F  A L K E N E S ,  C Y C L O A L K E N E S .  

Name 

2-Methyl-2.4- 
hexadiene 

2-Methyl-1.3-cyclo- 
hexadiene 

3-Methvl-2.4- 
hexadiene 

4.4-Dimethyl-I-hexene 
3-Ethyl-4-methyl-l- 
pentene 

2,4-Heptadiene 
2.4-Dimethyl-(rant-3- 
hexene 

Quadricyclene (Quad- 
ricyclo [2,2, l ,OM, 
O3 ' 1  heptane) 

2.3.4-Trimethyl-l- 
pentene 

4-Methyl-l,3- 
hexadiene 

2.3.3-Trimethyl-l- 
pentene 

4.5-Dimethyl-l- 
hexene 

1.53-Trimethylcyclo- 
pentene (Iso- 
laurolene) 

24-Dimethyl-CIS-3- 
hexene 

3.3-Dimethyl-2-ethyl- 
1-butene 

3-Ethyl-2-methyl-l- 
pentene 

$3-Dimethyl-2-hexene 
I-Methylcyclohexene 

2-EthyM-methyl-l- 
pentene 

3-Ethyl-I-hexene 
2.3-Dimethyl-I-hexene 
2.4-Dimethyl-2-hexene 
3-Methyl-I-heptene 
2.4-Dimethyl-I-hexene 
2.5-Dimethyl-I-hexene 
3-Ethyl-3-methyl-l- 
pentene 

3.4-Dimethyl-I-hexene 
3,4,4-Trimethyl-2- 
pentene 

3.5-Dimethyl-2-hexene 
Z-Methyl-3-heptene 
5-Methyl-3-heptene 
2,s-Dimethyl-2-hexene 
3-Methyl-1,s 
heptadiene 

Z-Ethyl-3-methyl-l- 
pentene 

Boiling 
point 

O C  

07 

07 8 

07 8 

07 2 
07 5 

075 8 0  
07 6 

08'" sl d 

08 

38 10 

38 3 

39 

39754 

39 

10 

10 

10 
10 0 

10 3 

10 3 
10 5 
10 6 
I I 
11 2 
II 6 
12 

12 
12 

12 
12 
12 
12 2 
12 5 

12 5 

D I E N E S  A N D  P O L Y E N E S  
a )  Liquids 1 ) (Listed in order of increasing b.p.)* (Continued) 

- 
Melting 
point 

O C  

Bromine addition product 
Miscellaneous 

:educes Tollen's 
reagent on warm- 

ins 

,4-Dinitrophenyl- 
sulfenyl chloride, 
139 40 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 

17 
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TABLE 11. ORGANIC DERIVATIVES O F  ALKENES,  CYCLOALKENES,  

Name 
Boiling 
point 
*c 

4-Methyl-I-heptene 
6-Methyl-3-heptene 
4-Ethyl-I-hexene 
4-Ethyl-2-hexene 
2-Isopropyl-1-pentene 
%Methyl-I-heptene 
4-Methyl-2-heptene 
2.3-Dimethyl-3-hexene 
4-Methyl-2-octene 
2.4-Dimethyl-2,4- 
hexadiene 

6-Methyl-2.4- 
heptadiene 

3-Ethyl-4-methyl- 
trans-2-pentene 

Cycloheptene 
(Suberene) 

1-Methyl-1.4-cyclo- 
hexadiene 

3-Ethyl4methyl-CIS- 
2-pentene 

1.3.5-Cycloheptatriene 
(Tropihdene) 

3.4-Dimethyl-2-hexene 
3-Ethyl-3-hexene 
6-Methyl-l.3- 

heptadiene 
2,5-Dimethyl-l,3- 
hexadiene 

2,3,4-Trimethyl-2- 
pentene 

4,4-Dimethvlcyclo- 
hexene 

6-Methyl-2-heptene 
2-n-Propyl-I-pentene 
5-Methyl-2-heptene 
3.3-Dimethylcyclo- 
hexene 

2-Methyl-I-heptene 
2,5-Dimethyl-1.5- 
hexadiene 

d I-1.2.3-Trimethyl- 
cyclopentene 
(Laurolene) 

4-Methyl-3-heptene 
3-Ethyl-2-hexene 
3-Methyl-3-heptene 
1-Octene 

D I E N E S  A N D  P O L Y E N E S  
a )  Liquids 1 ) (Listed in order of increasing b.p.)* (Continued) 

Melting 
point 
-c 

- 56 

- 7 0  

-79 49 

. -80 

-113 3 

-80 5 

-87 38 
olid at 
-80, l iq  
at -23 

- 101 76 

Bromine addition product 
Miscellaneous 

Mitrosochlor~de, 
118 Oxid - 
pimelic ac , 105 

wlaleic anh adduct, 
104 2-5 0. CC1. 

wlercaptosuccinic 
acid adduct, 
101 9-2 7 

Mercaptosuccin~c 
acid adduct, 
96 1- 6 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 

18 
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TABLE 11. ORGANIC DERIVATIVES O F  ALKENES,  CYCLOALKENES,  

Name 

1.3-Cycloheptadiene 
(Hydrotropilidene) 

2.3-Dimethyl-2-hexene 
3.4-Dimethyl-trans-3- 
hexene 

6-Methyl-I-heptene 

cn-2-Octene 
2-Methyl-l,3-hepta- 
diene 

1.4-Dimethylcyclo- 
hexene 

1,5-Dimethylcyclo- 
hexene 

2.6-Dirnethyl 2- 
heptene 

4-Vinylcyclohexene 

4-Methyl-2,4-hepta- 
diene 

3.4-Dimethyl-2,4- 
hexadiene 

3-Methyl-2,4-hepta- 
diene 

Bicyclo[4,2,0]oct-7-ene 
4-Ethylcyclohexene 
,6-Dimethylcyclo- 
hexene 

3.5-Dimethyl-2,4- 
heptadiene 

2,4-Octadiene 
2.5-Dimethyl-2,4- 
hexadiene 

3-Ethylcyclohexene 
1.2.3.3-Tetramethyl- 
cyclopentene 
(cdmpholene) 

1-Ethylcyclohexene 
1.2-Dimethylcyclo- 
hexene 

1.3-Dimethylcyclo- 
hexene 

Bicyclo[4,2,0]oct-2-ene 

Boiling 
point 
-c 

D I E N E S  A N D  P O L Y E N E S  
a )  Liquids 1 )  (Listed in order of increasing b.p.)* (Continued) 

Melting 
point 

Â¥ 
- 
Bromc 

/ I  

(meso 

/I (d r. 

/I 

( 0  
dl 

1 

Â¥tr 

I 

- 
'Derivative data given in order m p crystal color solvent from which crystallized 

19 

Bromine addition product 

59 5 70 
eth 

01 

42 3 
acet 

Miscellaneous 

H, - Cyclo 
heptane b p 
1 8  20 

Viercaptosuccinic 
acid adduct 
1429 3 5  

Mitrosochloride 
83 4 

Mitrosochloride 
I 8  9 

I B r  - Dihydro 
bromide b p 
109 I I 

)xid i n  air -poly 
meric peroxide 59 
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TABLE 11. ORGANIC DERIVATIVES OF ALKENES, CYCLOALKENES, 

2-Methyl-t-octene I ? 
6-Fenchene (I ,5 5-Tri- 13 
methylbicyclo(2,2,l] 
hept-2-me) 

1.5.5-Trimethylcyclo- 13 
hexene (a-Cyclo- 
geraniolene) 

2.6-Dimethyl-2.4- I? 
heptadiene 

1.4.4-Trimethylcyclo- 13 
hexene (Pulenene) 

1,5,6-Trimethylcyclo- 1 4  
hexene 

2.3-Dimethyl-2-nor- 14 
bornene lsdntene 2 
2.3-Dimethylbicyclo 
[2,2,l]-hept-2-ene) 

2.6-Dimethyl-1.3- 14 
heptadiene (Iso- 
geraniolene) 

Cyclooctatetraene 14 I I :  
7-Methyl-3-octene 1 4  
2.6-Dimethyl-1.5- 1 4  

heptadiene I 
(Geraniolene) 

1.8-Nonadiene I f  
1,3,5-Trimethylcyclo- 1 4  

hexene (Tetrahydro- 
mesitylene) 

' 3-Methyl-2-octene 1' 

Cyclooctene I f  
i 

I 3.6-Dimethyl-2.4- I d  

heptadiene 
) 4-Nonene I 

I 1,4,5-Trimethylcyclo- 1 8  

hexene 

- 
Boiling 
point, 
*c 

175 8 5  

18"' 
9 40 

19-41 " 

19 43' ' 

9 5-40 5 

10 

10- 1. 
15 ' 

10-2.3 1 

10 56 
42 3, 
\1 2 5 '  

n '" 
11-2, 
165 70 

11-4 
12 5-3 5 

t3-5'34 
t3 8- 
t 5"' 

(4-6 

14-6, 
14 6" 
14-6 

DIENES A N D  POLYENES 
a) Liquids 1)  (Listed in order of increasing b.p.)* (Continued) 

- 
Melting 
point 
-c Bromo 

Bromine addition product 
Miscellaneous 

'litrosochloride, 
106, Nitrosdte, 
97 8 

~itrosochloride. 
100 20. aq me ,  al 
Nitrosate, 102 4 

bichloride 88 9, 
Nilrosdle, 21 bd , 
Nitrosochloride, 
109 10 Nitrosite, 
3 forms d) 122 4, 
bl b) 127-8, grn , 
c) 104, col 

ddleic dnh adduct, 
167 8 Benzo- 
quinone ddduct, 
141, dl Acrylic ac 
ddducl 1 12 3, lgr 
AgNO, ddduct, 
173 4 

litrosochloride, 
134 

Br, - Bromocyclo- 
octene, b p 7-8". 
n2,? 1 5182, Di- 
chloride, b p 
130 4-0 6%'>, m p 
-5, n? 1 5061, 
D?' 1 1620 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

20 
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TABLE 11. ORGANIC DERIVATIVES O F  ALKENES,  CYCLOALKENES,  

Name 

4,4-Dimethyl-1.7- 
octadiene 

f-Fenchene (2,7,7-Tri. 
methylbicyclo[2,2, I] 
hept-2-ene) 

1,6,6-Trimethylcyclo- 
hexene 

4-Methyl-3,s-octa- 
diene 

7-Methyl-2.4-octa- 
diene 

1-Ethyl4methyl- 
cyclohexene 

1-Ethyl-3-methyl- 
cyclohexene 

2-Nonene 
1,2,3-Trirnethylcyclo- 
hexene 

1-Ethyl-%methyl- 
cyclohexene 

8-Fenchene (2.2 Di- 
methyl-5-methylene- 
bicyclo(2.2, I] 
heptane) 

2.6-Dimethyl-2.5- 
heptadiene 

Z,7-Nonadiene 
AlIylcyclohexane (3- 
Cyclohexylpropene) 

I-Ethylidene4methyl 
cyclohexane 

l,5-Dimethyl-2,6- 
octadiene 

l-Ethylidene-3- 
methylcyclohexane 

3.6-Dimethyl-2.6- 
octadiene 

!,6-Dimethyl-2,7- 
octadiene 

- 
Boiling 
point, 

O C  

D I E N E S  A N D  P O L Y E N E S  
a )  Liquids 1 )  (Listed in order of increasing b.p.)* (Continued) 

Melting 
point, 

O C  

- 53 

-81 37 

72 5 

Bromine addition product 
Miscellaneous 

Maleic anh adduct, 
144-5, AgN03 
adduct. 125-6. al 

Nitrosochloride, 
133 4. et ac 

N-Bromosuccini- 
mide - bromo- 
cyclooctadiene, 
b p 64' ', n g  
1 5410, D p  1 3420 

Nitrosochloride, 
2 forms a)  103-4, 
pr , eth , b) 98 9, 
cr , eth 

Sitrosochloride, 
2 forms a)  117-8, 
least soluble, b) 
113-4. more soluble 

Sitrosochloride, 
1 14, acet 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE 11. ORGANIC DERIVATIVES OF ALKENES. CYCLOALKENES, 

Name 

l-Ethylidene-2- 
methylcyclohexane 

2.4-Dimethyl-2,4- 
octadiene 

1.4.4-Trimethylcyclo- 
heptene (Eucarvene) 

6-Pinene (Nopinene, 
Pseudopinene) 

2.7-Dimethyl-2.6- 
octadiene 

3,7-Dimethyl-2.4- 
octadiene 

14Carene (3,7,7-Tri- 
methylbicyclo[2,2,l] 
hept-2-ene) 

Myrcene (2-Methyl-6- 
methylene-2,7- 
octadienel 

2.6-Dimethyl-2,6- 
octadiine 

I-3-Carene (3,7,7-Tri- 
methylbicyclo[2,2,l]- 
hepi-3-ene) 

3.8-0-Menthadiene 
(cis-3-Isopropenyl- 
4-methylcyclo- 
hexene) 

5-Decene 

p-8-Menthene (I-Iso 
propenyl-4-methyl- 
cyclohexane) 

d-m-8-Menthene ( l -  
Isopropenyl-3- 
methylcyclohexane) 

1-m-8-Menthene ( l- 
lsopropenyl-3- 
methylcyclohexane) 

6.8-0-Menthadiene (3- 
lsopropenyl-2- 
methylcyclohexene) 

5.8-0-Menthadiene (4- 
Isopropenyl-3- 
methylcyclohexene) 

I-Decene 

- 
Boiling 
point, 

OC 

56 0-6 3 

58 

61 3746 

61-5720 

63-4 

635  4 5  

64-7, 
5812 
65 5 
7 0''' 

66 

68,5614 

68 9'05, 
123 4-' 

69-70 

70"O 

70 

70 

70- I 

70 I 

70- 1 

10 57 

10 6 - 

DIENES A N D  POLYENES 
a) Liquids 1 )  (Listed in order of increasing b.p.)* (Continued) 

D." . 
x Bromo 

I 8600 di- 

I 823O 

17802" 

Bromine addition product 
Miscellaneous 

itrosochloride, 
109, Hydro- 
bromide, 89, 
Nitrosobromide, 
91 2d ,Acid 
KMn04 - pinonic 
ac , 103-5 

laleic anh adduct, 
33-4, 1.4-Naph- 
thoquinone 
adduct, 81 
lethiodide, 130d 

ercaptosuccinic 
,cid adduct, 
'3 5- 8 

'Derivative data given in order rn p ,crystal color, solvent from which crystallized 
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T A B L E  11. O R G A N I C  D E R I V A T I V E S  O F  A L K E N E S ,  C Y C L O A L K E N E S ,  
D I E N E S  A N D  P O L Y E N E S  

a )  Liquids 1 )  (Listed in order of increasing b.p.)* (Continued) 

- - 

Name 
Boiling 
point 
-c 

p-Menthene (I -1so- 
propylidene-4- 
methylcyclohexane) 

l-Isopropenyl-1.4- 
cyclohexadiene 

o-Menthene (I -]so- 
propylidene-2- 
melhylcyclohexane) 

m-Menthene (1 -Iso- 
propylidene-3- 
methylcyclohexane) 

a-Terpinene (I -1so- 
propyl-4-methyl- 
1,3-cyclohexadiene) 

2.4-p-Menthadiene(2- 
lsopropyl-5-methyl- 
1.3-cyclohexadiene) 

f-5-Isopropyl-2- 
methyl-lJ-cycIo- 
hexadiene 

1.5-p-Menthadiene 
(5-Isopropyl-2- 
methyl-1.3-cyclo- 
hexadiene) 

Isocanestrene (5-lso- 
propenyl-l-methyl- 
cyclohexene) 

I-3-lsoprop~nvl-1- 
methylcyclohexene 

Dipentene (d I- 
Limonene) 

3,8-m-Menthadiene 
(I -1soprbpenyl-5- 
methylcyclohexene) 

Menogerene (5-Iso- 
propylidene-2- 
methyl-1.3-cyclo- 
hexadiene) 

y-Terpinene (1-lso- 
propyl-4-methyl-1.4- 
cyclohexadiene) 

d I-2.8-m-Menthadieni 
(I -1sopropenyl-3- 
methylcyclohexene) 

Melting 
point. 
*c 

Bromine addition product 

etra- 

etra- 

etra- 

etra- 

etru- 

k- 

etra- 

- 

113 

135 

104 

137-8, me 
al -chl 

125. eth 

115 

129-30, 
pet eth 

Miscellaneous 

Nitrosochloride, 
101-3 

Dihydrochloride, 
53-4, me al , Di- 
hydrobromide, 
58 9, me al . Di- 
hydroiodide, 76, 
me al , Nitrosite, 
155, Maleic anh 
adduct, 62.66-7 

[a]?? - 112 76, 
Nitrosite. a 120-1, 
8 105 6 

[ale +49 I .  Nitro- 
site, a 11 3-4.8 
105 Maleic anh 
adduct, 126-7, pet 
eth 

Dihydrochloride, 
72, Nitrosochio- 
ride, 106-7 

Nitrosochloride, 
100-4,2,4-Dinitro- 
phenylsulfenyl 
chloride, 195-6 

Dihydrochloride, 
71 5,me al 

[ a ] g  -68 2, Di- 
hydrochloride, 72 

Dihydrochloride, 
50-l,al 
[ a ] ~  +17 5 

[a]i>5 +36, Nitro- 
sochlor~de. 1 11, 
Nitrosate, H6d , 
ac a -me dl 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

23 
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TABLE 11. ORGANIC DERIVATIVES O F  ALKENES,  CYCLOALKENES,  

Name 

Menogene (3-lso- 
propylidene-b-rneth! 
cyclohexene 

Terpinolene (4-Iso- 
propyhdene- 1 
methylcyclohexene) 

2-Undecene (2- 
Hendecene) 

5-Undecene (5- 
Hendecene) 

1-Undecene 
( 1-Undecene) 

CIS-Cyclodecene 

Cedrene 

1-Heptadecene 
2-Methyl-2-hepta- 
decene 

1-Octadecene 

Boiling 
point, 

O C  

D I E N E S  A N D  P O L Y E N E S  
a )  Liquids 1 )  (Listed in order of increasing b.p.)* (Continued) 

Melting 
point, 

O C  

-49 19 

-35 23 

-23 07 

-12 85 

-3  73 

1 2  

1 2  
-2 5 

7 6 

-Bromo 
- 

A- 
letra- 

2 
forms 

A- 

A- 

A- 

A- 

A- 

il- 

A- 

il- 

dl- 

Bromine addition product 
Miscellaneous 

Nitrosite, 155, me 
al or chl , Maleic 
anh adduct, 205 8 

Maleic anh adduct, 
182 

0, - Sebacic acid, 
134 5 

Mercaptosuccinic 
acid adduct, 
1040 8 

1% Hot KMnO. - 
n pentadecylic ac , 
52 3, Mercapto- 
succinic acid ad- 
duct, 105 0 8 

Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE 11. ORGANIC DERIVATIVES OF ALKENES,  CYCLOALKENES,  
D I E N E S  A N D  P O L Y E N E S  

a) Liquids 2) (B.p. at reduced pressure only. Listed alphabetically) 

Name 

Bicyclo[12,2,2]octadeca-14,16,18-triene 
Bicyclo[4,2,0]oct-3-ene 
Butylcyclooctatetraene 
trans-Cyclodecene 
1,5,9,13-Cyclohexadecatetraene 
trans-Cyclononene 
12-Cyclooctadecadiene 
12-Cyclooctadiene 
1,3,6-Cyclooctatriene 
12-Cyclotetradecadiene 
1,2-Dimethylcyclooctatetraene 

2.6-Dimethyl-2,hctadiene 
Ethylcyclooctatetraene 

5-Methylcycloheptene 
Methylcyclooctatetraene 
7-Pentadecene 
Propylcyclooctatetraene 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

n; 

1 5204" 
14832 
1 5083" 
I 4822 
I 5472 
1 4799 
14899 
I 4940z5 

1 4982 
l 5219" 

14500 
I 5 187" 

1 42016" 
1 524925 
14420 
1513Izs 

DÃ 

0 8876" 
0 8672 

0 8615 
08814 
0 8699" 
0 8940z5 
0 872325 
0 8950z5 

0 733 
0 8996" 

0 76061" 
0 897gz5 
0 7765 
08870z5 

Miscellaneous 

Maleic anh adduct, 143 4 

0, - Sebacic acid, 134 5 

Phenylazide adduct, 97 8 8 2 

Nitrosochloride, 109- 10, Nitrosate, 210d 
Maleic anh adduct, 184 5-5 5, bz -I@, AgN03 
adduct, 142 5 4 5, al 

Maleic anh adduct, 97 8 5, bz -cyclohexane, 
AgNOa adduct, 124-5 5, al 
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TABLE 11. ORGANIC DERIVATIVES O F  ALKENES,  CYCLOALKENES, 
DIENES A N D  POLYENES 

b )  Solids (Listed in order of increasing m.p.)* 

Name 

Eicosene 
Bicyclo[4,7]pentadiene (endo-4,7- 
Methylene-4,7,8,9-tetrahydroindene) 

1-Heneicosene 
I-Docosene 
I-Tricosene 
1-Tetracosene 
-Pentacosene 
cis cis civ 1,4.7-Cyclononatriene 
d.1-Camphene (2.2-Dimethyl-3- 

methylenebicyclo[2,2, Ilheptene) 
I-Camphene 

- 
Melting 
point 
*c - 

23 4 

28 6 
32 

33 3 
37 8 
41 6 
45 3 
48 7 
49 5-50 
50 

51 3 

54 7 
62 4 
64 6 
66 7 
68 7 
70 5 
72 3 
73 9 
75 5 
77 
78 4 
79 8 
I l l  2 

- 
Boiling 
point, 
-c x Bromo 

A- 

t.3-trans 
di- 
p 

Bromine addition product 
Miscellaneous 

Phenylazide adduct, 
128 

\gNOa adduct, 243d 

t.4-Dirntrophenyl- 
sulfenyl chloride, 
121 2, Hydrochlo- 
ride, 125-7 

'Derivative data given in order m p , crystal color, solvent from which crystallized 
S = Supercooled liquid at 20Â 
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EXPLANATIONS AND REFERENCES TO TABLE III

Hg salt (Mercuric acetylide) *

2RC=CH + K2HgI4 + 2KOH — (RC=C)2Hg + 4K.I + 2 H2O
Mercuric salt

From the terminal alkyne and K2HgI4 (prepared from mercuric chloride, potassium iodide_aira potassium
hydroxide)

For directions and examples see Linstead, p 52, J R Johnson and W L McEwen, J Amer Chem Soc,
48,469(1926)

Hydration to form carbonyl compound

Terminal acetylenes RC=CH + H2O H2S°4 » RCOCH3
HgS04

Methyl ketone

H2SO4
Other acetylenes RC^CR' + H2O —^ RCOCH2R' + RCH2COR'

HgSO4
Mixture of ketones

From the alkyne in methanol and a catalyst composed of boron trifluonde etherate, red mercuric oxide and
tnchloroacetic acid

For directions and examples see J G Sharefkm and E M Boghosian, Anal Chem , 33,640(1961)
From the alkyne, mercuric sulfate and sulfunc acid in 70% methanol, m 70% acetone or in 60% acetic acid
See Cheroms, p 576, H Erdmann and F Kother, Z Anorg Chem , 18, 48 (1898), R J Thomas, K. N

Campbell and G F Henmon,/ Amer Chem Soc , 60,718 (1938)
From the alkyne, mercuric oxide and sulfunc acid in alcohol
See i R Johnson, A M Schwartz and T L Jacobs, J Amer Chem Soc , 60,1882(1938)
NOTE For directions and examples for the preparation of the semicarbazones and the 2,4-dimtrophenyl-

hydrazones of the formed carbonyl compounds see explanations and references to Table IX and X, p 141, 142,
143

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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T A B L E  111. O R G A N I C  D E R I V A T I V E S  O F  A L K Y N E S  ( A C E T Y L E N E S )  

Name 

Ethyne (Acetylene) 

Propyne (Methyl 
acetylene) 

1-Butyne (Ethyl 
acetylene) 

1,3-Butadiy ne 
(Diacetylene) 

3-Methyl-I-butyne 
(Isopropyl acetylene) 

2-Butyne (Dimethyl 
acetylene) 

3-Methyl-3-buten-I-yne 
(Isopropenyl acetylene 

3,3-Dimethyl-I-butyne 
(;ert-Butyl acetylene) 

I-Pentyne (Propyl 
acetylene) 

I-Penten-4-yne (Allyl 
acetylene) 

CIS-3-Penten-1 -yne 
(CIS-Propenyl acetylene 

trans-3-penten-1-yne 
(trans Propenyl 
acetylene) 

2-Pentyne (Ethyl methyl 
acetylene) 

I-Penten-3-yne(Methyl 
vinyl acetylene) 

4-Methyl-I-pentyne 
(Isobutyl acetylene) 

3-Methyl-I-pentyne 
(sec-Butyl acetylene) 

1-Hexyne (Butyl 
acetylene) 

4-Methyl-2-pentyne 
(Isopropyl methyl 
acetylene) 

4.4-Dimethyl-I-pentyne 
1.3-Pentadiyne 

1.4-Hexadiyne 
3-Hexyne (Diethyl 
acetylene) 

- 
Boiling 

point, "C 

-84 0 
(sat 
press ) 

-23 22 

8 09.8 3 

10 3 

26 35,28 

272 6 

33 

38 9 

10 18 

$2-3 

$46 

52 2 

56 07 

59 2 60 1 

61 1 2, 
99 

65 707'0, 
57 7 

7 1  33 

720 5 

73 5 
15 0- 5. 
55-6 

78-83 
31 5744 

- 

a) Liquids (Listed in order of increasing b.p.)* 

Melting 
point, "C 

Hydration product (RC=CR' - RC0CH.R J 
and its derivatives 

Ketone 

[Acetalde- 
hyde) 

Acetone 

2-Butanone 

2-Butanone 

2 Pentanone 

Allyl methyl 
ketone 

2-Pentanone 
+ 

3-Pentanone 

2-Hexanone 

3-Hexanone 

2.4-Di- 
nitro- 

phenyl- 
hydrazonc 
of ketone 

(168) 

128 

1 16-7 

1 6  7 

145 

160 

145 

156 

106 7 

130 

- 
Semicar- 
lazone 01 
ketone 

- 
162-3) 

190 

135 6 

135 6 

112, 106 

112, 106 

138-9 

2 5  

112 

- 

Hg salt Miscellaneous 

KOBr - 1 
bromo deriv , 
49 50, bz 

Tetrabromo deriv , 
b p 275 

Tetrabromo deriv , 
243, eth , 2,4-Di- 
nitrophenyl- 
sulfeny l chloride, 
65 6 

3,4-Dibromo deriv , 
b p  500-1 5" 

Cu salt, 140. red 

Tetrabromo deriv , 
b p 275 

1.2-Dibromo deriv , 
b p 79 5 80 51Â° 
4,4,5,5-Tetrabromo 
derw , b p 132 6"' 

1,2-Dibromo derw , 
b p , 60-21Â° 3,4- 
Dibromo deriv , 
66-761Â 

K M n 0 4  formic 
ac + propionic ac 

2,4-Dinitrophenyl- 
sulfenyl chloride, 
65 6 

*Derivative data given in order m p , crystal color, solvent from which crystallized 

28 

Copyright 1967 by CRC Press, Inc.



T A B L E  I I I .  O R G A N I C  D E R I V A T I V E S  O F  A L K Y N E S  ( A C E T Y L E N E S )  

Name 

M-Dimethyl-2-pentyne 
(ten Butyl methyl 
acetylene) 

2-Hexyne (Methyl 
propyi acetylene) 

I-Hexen-3-yne (Ethyl 
vinyl acetylene) 

1,s-Hexadien-3-yne 
(Divinyl acetylene) 

I-Hexen-4-yne 

)-Ethyl-3-penten-1-yne 
Â¥-Methyl-3-heptyn 

I-Heptyne (n  Pentyl 
acetylene) 
i-Methyl-2-hexyne 
LMethyl4nonyne 
1-Heptyne (Ethyl propyl 
acetylene) 
!-Heptyne (n Butyl 
methyl acetylene) 

!,2,5,5-Tetramethyl- 

3-hexyne ( D i  tert-butyl 
acetylene) 

,6-Heptadiyne 
1-Octyne (n  Hexyl 
acetylene) 

4-Octyne (Dipropyl 
acetylene) 

%Octyne(Butyl ethyl 
acetylene) 

2-Octyne (Hexyl methyl 
acetylene) 

I-Nonyne ( n  Butyl 
propyl acetylene) 

a)  Liquids (Listed in order of increasing b.p.)* (Continued) 

Boiling 
point " C  

Hydration product (RC=CR - RCOCH,R ) 
and its derivatives 

Ketone 

! Hexdnone 
+ 

I Hexiinoni, 

Mlyl  ethvl 
ketone 

I Heptanonc 

tieptdnone 

Hisptdnone 
+ 

Heptanpne 

1 Octanone 

!-Octanone 
+ 

t-Octanone 

-Nonanone 
+ 

I-Nonanone 

2 4  D i  
nitro 

phenyl 
hydrazon, 
of ketont 

- 

Semicar 
iazone o 
ketone 

- 

25 

12 

23 12; 

32 

23 127 

01 

124 5 

2 4  5 

170  ! 

3 4 

'0 - 

- 

H e  salt 

- 

1 me 
dl 

104 7 
me al 

- 

Miscellaneous 

2 Dibromo dern 
b p  870  5" 
3 3 4 4  Te t r i  
bromo deriv b p 
140 50'O 

2 Dibromo dern 
b p  9 3 0  5' 
I 2 4 5 Tetrd 
bromo deriv b p 
154 5 5 0"' 

*Derivative data given i n  order m p ,crystal color solvent from which crystallized 
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T A B L E  111. ORGANIC DERIVATIVES O F  ALKYNES ( A C E T Y L E N E S )  

Name 

- - 

1-Nonyne (Heptyl 
acetylene 

3-Nonyne (Methyl penty 
acetylene) 

2-Nonyne (Methyl hexyl 
acetylene) 

1-Decyne (n-Octyl 
acetylene) 

3-Decyne (Ethyl hexyl 
acetylene) 

5-Decyne (Dibutyl 
acetylene) 

Cyclononyne 

2,7-Nonadiyne 
1-Undecyne (1-Hende- 
cyne, Nonyl acetylene) 

Cyclodecyne 

6-Dodecyne (Dipentyl 
acetylene) 

1-Dodecyne (DecyI 
acetylene) 

1-Tridecyne (n-Undecyl 
acetylene) 

1-Tetradecyne (Dodecyl 
acetylene) 

1-Pentadecyne (Tridecyl 
acetylene) 

1-Hexadecyne (Tetra- 
decyl acetylene) 

a) Liquids (Listed in order of increasing b.p.)* (Continued) 

Boiling 
point. "C 

150 8 

153 5'". 
9297 

157 5- 
8 0"" 

161 

162.55 0- 
5" 

174 0 

175-6 

177. 10080 

177 8740 

180 
195. 
96 4330 

203 4"O 
78 5" 

209'" 90' 

215 
89 09'O 

234. 
102 95'O 

252. 
118 31" 

268 
129 79" 

284 103 3 

Melting 
mint, "C 

- 
- 50 

-27 28 

- 44 

- 73 

-36 4 

1 30 
-25 

19 

- 5 

) 

10 

15 

Hydration product (RCrCR' - RCOCH,R') 
and its derivatives 

Ketone 

!-Nonanone 

I-Nonanone 
+ 

I-Nonanone 

I-Nonanone 
+ 

!-Nonanone 

!-Decanone 

I-Decanone 
+ 

1-Decanone 
i-Decanone 

2yclo- 
nonanone 

!-U ndeca- 
none 

2yclo- 
decanone 

2.4Di- 
nitro- 

phenyl- 
ydrazone 
of ketone 

55-6 

55 6 

57-8 

55-6 

55 6 

124 

50 1 5 

I46 

i3 

- 
emicar- 
izone of 
ketone 

- 
18 20 

11-2 

3 4 

I I  2 

18 20 

.3,81 

00 I 

1 2 
7 5-8: 

84 5 

22 0- 5 

03-5 

- 

H g  salt 

- 
7 8-8 5, 
me al 

DO- 7 

9 

4 2  8 

- 

Miscellaneous 

Izonolysis - I 
sebacic acid, 134 5 
faNH,- I -  \ 
Dodecyne. b p 2 15 
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T A B L E  111. O R G A N I C  D E R I V A T I V E S  O F  A L K Y N E S  ( A C E T Y L E N E S )  
b) Solids (Listed in order of increasing m.p.)* 

NO I Name 

Derivative data given in order m p crystal color solvent from which ci 
S = supercooled liquid at 20' 

- - 

Boiling 
point C 

ystallized 

Miscellaneous Melting 
point 'C 

22 
27 
27 

30 
3 3 

35 

35 6 
4 1 
45 
49 
52 
55 
57 
60 
62 
65 
67 
69 
71 
73 
74 
76 
77 
79 
80 
82 
83 

Hg salt, 96 7 
n-BuOH 
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EXPLANATIONS AND REFERENCES TO TABLE IV

Nitro derivative '
ArH HNO3 ArNO2

Nitro
derivative

H2O

From the aromatic hydrocarbon with concentrated nitric and sulfunc acids
For directions and examples see Cheroms, p 578 80, Linstead, p 48, 49, Shnner, p 249, Vogel, p 520,

Wild, p 24
From the aromatic hydrocarbon with fuming and concentrated nitric acids
See Shnner, p 249, Wild, p 24
From the aromatic hydrocarbon with fuming nitric acid in acetic acid
See Vogel, p 520
From the aromatic hydrocarbon with nitric and sulfunc acids in chloroform
See Vogel, p 580

Acetamido and Benzamido derivatives '
(CH,CO)20

ArH
HNOi

ArNO2

Sn/HCI
ArNH2—

C6H5COCI

ArNHCOCH3 + CH3COOH

Acetamido
derivative

ArNHCOC6H5 + HC1

Benzamido
derivative

Nitration of the aromatic hydrocarbon is followed by reduction with tin and hydrochloric acid The re-
sulting amine is acetylated with acetic anhydride or benzoylated with benzoyl chloride

For directions and examples see Cheroms, p 581, V L Ipatieff and L A Schmerhng, J Amer Chem
Soc, 59, 1056(1937), 60, 1476(1938), 65,2470(1943)

o-Aroylbenzoic acid (product with phthahc anhydride)

ArH

COAraCOOH
o-Aroylbenzoic acid

From the aromatic hydrocarbon, phthahc anhydride and aluminum chloride in carbon disulfide
For directions and examples see Cheroms, p 548, Shnner, p 250, Vogel, p 519, Wild, p 28, H W Un-

derwood and W L Walsh, J Amer Chem Soc , 57, 940(1935)
From the aromatic hydrocarbon, phthahc anhydride and aluminum chloride without solvent
See G F Lewenz and K. T Serijan, J Amer Chem Soc ,75, 4087 (1953)

2,4-Dmitrobenzenesulfenyl chloride derivative I Aryl 2,4-dimtrophenyl sulfide)

ArH O2N S—Cl
AIC13

N02

O2N—I \-SAr + HCI

Aryl 2,4-dimtrophenyl
sulfide

From the aromatic hydrocarbon, 2,4-dmitrobenzenesulfenyl chloride and aluminum chloride in 1,2-dichlo-
roethane

For directions and explanations see Cheroms, p 585, C M BuessandN Kharasch, J Amer Chem Soc,
72,3529(1950)

Picrate N02

ArH O2N

NO2

OH A r H - O 2 N OH

Picrate NO2
(Molecular complex)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted tor the preparation of derivatives
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EXPLANATIONS A N D  REFERENCES T O  TABLE IV (Continued) 

From the aromatic hydrocarbon and picric acid in alcohol 
For directron~ and examples tee Linstedd, p 50 Vogel, p 518. Wild, pp  29 30 
From excess of liquid aromatic hydrocarbon and picric acid without solvent 
See Wild. pp 28 9 Baril and Hauber, J Amer Chem Soc -53, 1087 (1931) 
I-rom the aromatic hydrocarbon in methanol or  in dry benzene 
See Cheronis, pp 582 3 

Styphnate 

A H  + $ ) - O H  + A r H . O 2 N 4 @ \  

O H  NO2 O H  N O 2  
Styphnic acid Styphnate 

(Molecular complex) 

From the aromatic hydrocarbon and  styphnic acid (2.4.6-trinitroresorcinol) in acetic acid 
For directions and examples see Vogel, p 519, W J Hickinbottom, Reactions of Organic Compounds, 2nd 

ed , Longmans, Green and C o  , London, 1948, p 76 

1.3.5-Trinitrobenzene derivative 

ArH + 0 2 N  a + ArH . 0 2 N  ̂ T) 
NO; 

I ,3,5-Trinitrobenzene 
molecular complex 

From the aromatic hydrocarbon and 1,3,5-trinitrobenzene in alcohol, acetic acid, o r  benzene 
For directions and examples see Vogel, p 5 19 

2 4.7- Trrnitrofluorenone ( T N F )  derivative * 

ArH + + A r H -  &, 
0 2 N  NO2 0 2 N  

\ ' N O 2  
TN F 2.4.7-Trinitrofluorenone molecular 

complex 

From the aromatic hydrocarbon and 2.4.7-trinitrofluorenone in methanol-benzene and ethanol-benzene 
mixtures 

For directions and examples see Cheronis. pp  582 3, M Orchin, J Amer Chem Soc , 68, 1727 (1946). M 
Oi'chin. L Reggel and E 0 Woolfolk, J Amer Chem Soc ,69,1225 (1947) 

From the aromatic hydrocarbon and 2,4,7-trinitrofluorenone in glacial acetic acid 
See M C Kloetzel and H E Mertel, J Amer Chem S o c ,  72,  4786 (1950). M D Softer and R A 

Stewart, J Amer Chem SOC ,74,567 (1952) 
From the aromatic hydrocarbon and 2,4,7-trinitrofluorenone without solvent 
See D E Laskowski and  W C McCrone, Anal Chem ,30,542 (1958) 

Acids from side-chain oxidation 

Aromatic 
acid 

'Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation ol derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE IV (Continued) 

From the alkyl-substituted aromatic hydrocarbon with potassium permanganate in sodium hydroxide or 
sodium carbonate solution 

For directions and examples see Cheronis, p 585, 627, Linstead, p 50, Shriner, p 250, Vogel, p 520, 
Wild, p 26 

From the alkyl-substituted aromatic hydrocarbon with sodium bichromate and sulfuric acid 
See Cheronis, p 627, Shriner, p 250, Wild, p 26 

Sulfonamide * 

NH3 
ArH + C1S03H -* ArS02C1 - ArS02NHz 

Sulfonyl Sulfonamide 
chloride 

From the aromatic hydrocarbon and chlorosulfonic acid in chloroform, followed by aqueous ammonia 
For directions and examples see Linstead, p 49, Wild, p 27, E H Huntress and F H Carten, J Amer 

Chem Soc ,62,511 (1940), E H Huntress and J S Autenrieth, J Amer Chem Soc ,63,3446 (1941) 
From the aromatic hydrocarbon with chlorosulfonic acid without solvent, followed by ammonolysis with 

dry ammonium carbonate 
See Wild, p 27 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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T A B L E  IV.  O R G A N I C  D E R I V A T I V E S  OF A R O M A T I C  H Y D R O C A R B O N S  

Name 

Benzene 

Toluene 

Ethylbenzene 

1,4-Xy lene 

1.3-Xy lene 

Isopropylbenzene (Cumene) 

1.3,s-Trimethylbenzene 
(Mesitylene) 

1,2,4-Trimethylbenzene 
(Pseudocumene) 

Isobutylbenzene 

3-Isopropyl-I-methylbenzene 
(3-Isopropyltoluene, m- 
Cymene) 

- 

Boiling 
point. "C 

a)  Liquids. (Listed in order of increasing b.p.)* 

Melting 
point, '( 

- 

Prorate 

- 
84 

88 2, 

Pa 
ye1 

96 6, 

Pa 
ye1 

90 

91 

38 

103 

97 

37 

- 

Nitro 
derivativ, 

Phthal' 
anhy 
dride 

deriva 
tive 

!.4-Di. 
nitro- 
ahenyl 
ulfeny 
hlorid 
leriva. 
live 

Miscellaneous 

Sulfondmide. 156 

Ox id  - benzoic 
acid, 121, Sulfon- 
amide, 137 

Ox id  - benzoic 
acid, 121. Sulfon- 
amide, 109 

Ox id  - tere- 
phthdlic dcid, 
> 300, sub1 . 
Sulfondmide, 147 

Ox id  - isophthdlic 
acid, 348, h w , 
sulfondmide, 137 

Ox id  - phthdlic 
acid, 206 8, 
Sulfonamide, 144 

Ox id  - benzoic 
acid, 121 Sulfon- 
amide, 106 

Ox id  - benzoic 

Ox id  - isophthdlic 
acid, 348, h w 

Ox id  - tere- 
phthalic acid, 
> 300, sub1 

Ox id  -* trimesic 
acid, 380, Sulfon- 
amide, 141 

Ox id  - phthalic 
acid, 206 8 

Ox id  - benzoic 
acid, 121 

Ox id  - trimellitic 
acid, 225 35 d 

Oxid - benzoic 
acid, 121 

Oxid - benzoic 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 

Name 

1,2,3-Trimethylbenzene 
(Hemimellitene) 

trans-Propenylbenzene 

Indane 
4-1soprop)I-1-methylbenzene 
(4-lsopropyltoluene, 
4-Cymene) 

2-Isopropyl-I-methylbenzene 
(2 Isopropyltoluene 
2-Cymene) 

1.3-Diethylbenzene 

I-Methyl-3-propylbenzene 
(m-Propyltoluene) 

Indene 
i-Butylbenzene 

I-Methyl-2-propylbenzene 
(0-Propyltoluene) 
l.2-Dimethvl-I-phenylpropane 
(Neopentylbenzene) 

1.4-Dimethyl-Z-ethylbenzene 

a) Liquids. (Listed in order of increasing b.p.)* (Continued) 

Boiling 
point Â¡ 

1 3.5 
rrinitn 
benzen 
deriva 

live 

Nitro 
derivativ, 

4cetamidi 
derivative 

Phlhali 
anhy- 
dude 

deriva 
live 

2 4-Dl 
nitro- 
phenyl 
,ulfeny 
~hlorid~ 
denva 

l i ve  

Miscellaneous 

Sulfonamide. 115 

Br, - Tetrabromo, 
595  605 

Acid + polymer 

Sulfonarnide. 107-8 

<eat with Pt at 
310-350 - Naph- 
thalene, 80 3 

3r, - 2,5,6-Tri- 
bromo. 94 5.8 1 2 

3xid - trimel- 
l i t ic acid, 225 35 d 

h i d  - hemirnel- 
l it ic acid. 190-7 d 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 

Copyright 1967 by CRC Press, Inc.



T A B L E  IV. O R G A N I C  D E R I V A T I V E S  O F  A R O M A T I C  H Y D R O C A R B O N S  

Name 

4-ten-Butyl-I-methylbenzene 
(4-ten Butyltoluene) 

f-Ethyl-2-isopropylbenzene 
2-Phenylpentane 

3-see-Butyl-1-methylbenzene 
(3-see-Butyltoluene) 

3-lsobutyl-I-methvlbenzene 
(3-Isobutyltoluene) 

i-2-Methyl-I-phenylhutane 
1,3-Dimethyl-5-isopropyl- 
benzene 

t-Phenyl-CIS-2-butene 
1-lsobutyl-I-methylhcnzene 
( p  Isobutvltoluene) 

t-see-Butyl-I-methylbenzene 
(2-sec Butvltoluene) 

t-Isobutyl-1-methylbenzene 
(0-Isobutyltoluene) 
1.4-Dimethyl-2-isopropyl- 
benzene 

I-Ethyl-4-isopropylbenzene 
/,I-2-Methyl-I-phenylbutane 

,2,3,5-Tetramethylbenzene 
(Isodurene) 

5-Methyl-I-phenylbutane 
(Isopenty lbenzene) 

1,3-Dimethyl-2-isopropyl- 
benzene 
1,3-Dimethyl-4-isopropyl- 
benzene 

I-Methylindene 

a)  Liquids. (Listed in order o f  increasing b.p.)* (Continued) 

- 

Boiling 
mint "C 

- 

Melting 
oint "C 

- 

52 49 

49 I 

- 

Nitro 
ierivdtive 

mono 
142 
2 4 dl 
181 

mono 
1 5  6 
l 4 dl 
193 4 

- 
'hthdlli 
anhy 
dr~de 
ierivd 

l i ve  

- 
! 4  Di 
nitro 
ahenyl 
~lfenyt 
hloride 
lerivd 
live 

)xid - trimesic 
acid. 380 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 

37 
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T A B L E  IV. O R G A N I C  D E R I V A T I V E S  O F  A R O M A T I C  H Y D R O C A R B O N S  

N o  Name 

(2-w-Butyltoluene) 

(3,5-Diethyltoluene) 

(2-Bulyltoluene) 

benzene 

7 1 l,2-Dimethyl-3-isopropyl- 
benzene 

72 I-Ethyl-2-propylbenzene 
73 1.3-Di-isopropylbenzene 

74 l,2-Diethyl4methylbenzene 
75 1.2-Di-isopropylbenzene 
76 1.4-Dimethyl-2-propyl- 

benzene 
77 1,2,3,4-Tetramethylbenzene 

(Prehnitene) 
78 1-Ethyl4propylbenzene 
79 3-Butyl-1-methylbenzene 

(m-Butyltoluene) 
80 2.4-Diethyl-1-methylbenzene 

(2,4-Diethyltoluene) 
8 1 n-Pentylbenzene 

benzene 

84 l,3-Dimethyl4propylbenzene 
85 l,2-Diethyl-3-methylbenzene 
86 4-Butyl-1-methylbenzene 

(4-Butyltoluene) 
87 2.5-Diethyl-1-methylbenzene 

(23-Diethyltoluene) 
88 1,2,3,4-Tetrahydronaphthalen 

(Tetralin) 
89 l,3-Diethyl-2-propylbenzene 
90 2.6-Diethyl-1-methylbenzene 

(2.6-Diethyltoluene) 
91 l,2-Dimethyl4propylbenzene 
92 1.3-Dimethyl-5-propylbenzene 
93 2-Methyl-3-phenylpentane 
94 4-(err-Batyl-1,3dimethyl- 

benzene 
95 1.4-Di-isopropylbenzene 
96 1.2-Dimethyl-3-propylbenzene 

a) Liquids. (Listed in order of  increasing b.p.)* (Continued) 

Boiling 
point, "C 

Melting 
loin1 Â¡ 

- 

-74 12 

-63 1 

- 6  3 

-75 

-21 5 

-35 79 

-17 1 

- 

Picrate 

- 
1 3.5- 

rinitrc 
Ãˆenzen 
krlvd- 

live 

Nitro 
terivative 

!,4,6-zri 
106 6 5 

,6-dl 
769 7 2  
2-ProH 

6-di 
176 

,4,6-zrz 
107 (ont 
form). 
114 
(anothei 
form) 

-7-dl 
95 

,5,6-frt 
112, al 

icetamidc 
derivative 

- 
hthahc 
anhy- 
dride 
ler~va- 
live 

- 
2 4-Di 
nitro- 
phenyl 
ulfenyl 
hlorldt 
jeriva- 

live 

Miscellaneous 

Cl, * 5,6,7,8- 
Tetrachloro, 172 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  IV. O R G A N I C  D E R I V A T I V E S  O F  A R O M A T I C  H Y D R O C A R B O N S  

No 

- 
9 i  

9; 

9' 

1 OC 

101 

102 
103 

1 04 
105 
106 
107 
108 

109 
110 

Ill 

112 

113 

114 
115 
1 I 6  

117 

u 8 

120 

121 
122 

123 
124 

125 
I26 

Name 

2-Ethyl-1.3.5-trimethyl- 
benzene 
3-Ethyl-4-isopropyl-I-methyl- 
benzene 

5-Ethyl-l,2,4-trimethylbenzenc 

!-Methyl-1.2.3.4-tetrahydro- 
naphthalene (2 Methyl- 
tetrdlin) 
I-Methyl-1.2.3.4-tetrahydro- 
naphthalene (I-Methyl-  
tetrdlin) 
I-Ethyl-l,2,3-trimethyl- 
benzene 
,4-Dipropylbenzene 
I-Methyl-1-phenylpentane 
!-Propyl-12.5-trimethyl- 
benzene 
,I-D1methyl-1,2,3,4-tetra- 
hydronaphthalene ( \ , I -  
Dimethyltetrahn) 
-1erf-Butyl-1-isopropyl- 
benzene 
-Methyl-3-pentylbenzene 
(3-Pentyltoluene) 
-fert-Butyl-1-isopropyl- 
benzene 
-Methyl-2-phenylhexane 
,4-Di-isopropyl-I-methyl- 
benzene (2,4-Di-isopropyl- 
toluene) 
-Methyl-3-phenylhexane 
-Hexylbenzene 

-Phenylheptane 
,6-Di-isopropyl-1-methyl- 
benzene (2.6-Dl-isopropyl- 
toluene) 

a) Liquids. (Listed in order of increasing b.p.)* (Continued) 

- 

Boiling 
mint, "C 

- 

Melting 
IOiIlt, "C 

- 
I 3.5 
'rinitro 
enzent 
ieriva 
tive 

Nitro 
lerivative 

,6-di 
94 5.a 

,6-di 
111,dI 

,6-dl 
87 8,al 

,6-dl 
79 80, 
al 

4.6-frl 
112 4 
2 6 

r-x, x- 
A 645  

icetamidi 
Ierivative 

- 

,4-dl 
207 8 

,4-di 
I78 

4-dl  
205 6 

hthalil 
inhy- 
dride 
eriva- 
live 

!.4-Dl- 
nitro- 
ahenyl 
ulfenyl 
hloride 
leriva- 
tive 

Miscellaneous 

i,6-Dibromo, 60- 1, 
acet 

*Derivdtive ddtd given i n  order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
a )  Liquids. (Listed in order of increasing b.p.)* (Continued) 

- 

Nitro 
derivative 

- 

~cetamidi 
lenvative 

- 

- 
'hlhdlii 
anhy 
dnde 
ieriva 

l ive 

- 
'-4 Di 
nitro 
?henyl 
~Ifenyl 
blonde 
Ieriva 
live 

Boiling 
point. "C 

Mellinf 
point '( 

Ndme Picrate 

- 

42, 
or - 
red, 
al 

5-Propyl-l,2,4-trimethyl- 
benzene 

6-Methyl-l,2,3,4-tetra- 
hydronaphthalene (6- 
Methyltetrdlin) 

22-Dimethyl-l,2,3,4-tetra- 
hydronaphthalene (2 2 
Dimethyltetralin) 

2-Phenylheptane 
5-Methyl-1.2.3.4-tetra- 
hydronaphthalene (5- 
Methyltetralin) 

2-Ethyl-l,2,3,4-tetrahydro- 
naphthalene (2-Ethyltetrdlin) 

Cy clohex ylbenzene 
1-Ethyl-l,2,3,4-tetrahydro- 
naphthalene (1-Ethyltelralin: 

2.5-Dimethyl-1.2.3.4-tetra- 
hydronaphthalene (2.5- 
Dimethyltetralin) 
2.8-Dimethyl-l,2,3,4-tetra- 
hydronaphthalene (2.8- 
Dimethyltetralin) 

2.7-Dimethyl-l,2,3,4-tetra- 
hydronaphthalene (2,7- 
Dimethyltetralin) 

2.6-Dimethyl-1.2.3.4-tetra- 
hydronaphthalene (2.6- 
Dimethyltetralin) 

14-Di-wc-hutylhenzene 
1.5-Dimethyl-l,2,3,4-tetra- 
hydronaphthalene (1.5 
Dimethyltetralin) 

3-Ethyl-3-phenylhexane 
6-Ethyl-l,2,3,4-tetrahydro- 
naphthalene (6 Ethyl- 
tetralin) 

2-Methyl-l-phenyl-1-butene 
5-Ethyl-l,2,3,4-tetrahydro- 
naphthalene (5-Ethvltetralin) 

n-Heptylbenzene 
-Methylnaphthalene 

Oxid - trimellitic 
acid 225 35 d 

Mitrosit, 129 30 

Styphnate, 135, dl 

S,6-Dimethyl-1,2,3,4-tetra- 
hydronaphthalene (5.6 
Dimethyltetralin) 
6,7-Dimethyl-l,2,3,4-tetra- 
hydronaphthalene (6.7- 
Dimethyltetralin) 

5.7-Dimethyl-l,2,3,4-tetra- 
hydronaphthalene (5.7 
Dimethyltetralin) 

3xid melo 
phanic acid, 238- 
42 

Heatjng with Sat 
320' -* 1,3-Di- 
methylnaphtha- 
lene, b p 263 
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T A B L E  IV. O R G A N I C  D E R I V A T I V E S  O F  A R O M A T I C  H Y D R O C A R B O N S  

I Name 

hydronaphthalene (5.8- 
Dimethyltetrdhn) 

5 n-Octylbenzene ( I  -Phenyl- 
octane) 

7 1-Allylnaphthalene 

4 I-Isopropylnaphthalene 

1 I-Isopropyl-7-methyl- 

naphthalene (Apocadalene) 

nonane) 

a )  Liquids. (Listed in order of  increasing b.p.)* (Continued) 

Melun 
Ioint ' 

77 0 

7 5. 
d 1 
n 5 

121 
1 4  5 

o r .  
dl 

118 

59 

I5 6 

44, 
o r ,  
me 
a! 

'3 5, 
91 3 
13 4, 
or 
al 
11 2 

44, 
o r ,  
al 
02. 
o r ,  
dl 

I 3. 
or - 
ye1 , 
al 
02 3 
6, ye1 
04 5, 
o r  - 
ye1 - 

- 
I 3 5  

rriniti 
benzei 
derive 

l i ve  

- 
'hlhdl~ 
anhy 
dride 

jeriva 
l i ve  

- 

!.4-D 
nitro 
ohen) 
ulfen! 
hlorii 
leriva 

l i ve  

- 

Miscellaneous 

Heating with Sat 
230- - 1,4-Dl- 
methylnaphthd- 
lene, b p 268 

Styphnate, 88 90 

ityphnate 11 1 3, 
at 

ityphndte, 143 
ityphnate. 122 

ityphnate, 117 8, 
w -me al  ,2,4,7- 
Trinitrofluorenone 
deriv , 142 5, or 

5imer I98 5 9 5 
Tetrabromo. 141 

2 
ityphnate, 126-7 
or me al 

)xid - benzo- 
phenone. 49 

ityphnate 151 5 
or me ill 

,typhnate, 166 
(163-4). yel , al 

-Sulfonamide, 
94 5-5 0 Mdleic 
anhydride - 3- 
(4-Nonylbenzoyl) 
acrylic acid, 82 3 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  IV. O R G A N I C  D E R I V A T I V E S  O F  A R O M A T I C  H Y D R O C A R B O N S  
a) Liquids. (Listed in order of  increasing b.p.)* (Continued) 

Name 

4.5-Benzindane (1,2-Cyclo- 
pentanonaphthalene) 

decane) 
1-Pentylnaphthalene 
Z-Pentylnaphthalene 
ii-Undecylbenzene (n-Hendecyl- 
benzene, 1-Phenylundecane) 

1-Hexylnaphthalene 
2-Hexylnaphthalene 

n-Dndecylbenzene (1-Phenyl- 
dodecane) 

1-Heptylnaphthalene 
2-Heptylnaphthalene 
Tridecylbenzene (1 -Phenyl- 
tridecane) 

1-Octylnaphthalene 
2-Octylnaphthalene 

Boiling 
point, "C 

Melting 
point. "C 

- 14 38 

- 22 
-21 
- 5 

- 17 7 
-5  6 

3 

I 
10 

-2  0 
2 forms 
stable 
-0  5, 
meta- 
stable 
13 

12 

1,3,5- 
'rinitro 
enzenc 
jeriva- 
live 

Nitro 
lerivalive 

icetamido 
lerivalive 

'hthalu 
anhy- 
dride 
ieriva- 
live 

!,4-Dl- 
nitro- 
ihenyl 
ilfenyl 
hloride 
leriva- 
live 

Miscellaneous 

2,4,7-Trinitro- 
fluorenone denv , 
133 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES O F  AROMATIC H Y D R O C A R B O N S  

Name 

1,2.6-Trimethylnaphthalene 
Diphenylmethane 

1.4-Dimethyl-7-isopropyl- 
azulene (5-Guaiazulene) 

6-Isopropyl-1-methyl- 
phenanthrene 

2-Ethylazulene 

b) Solids. (Listed in order of increasing m.p.)* 

Melting 
point, "C 

14 
!6 7 

27 8. al 

IS. me 
al 

Ã ˆ l  bl - 
vlt 

Ã̂ 5, bl - 
vlt , a1 

$3-4, me 
al 

13 5, 
31-2, al 

14 5, me 
al 

14 5 

15-6. al 
17-8, 
34 4 

10. a1 

H -2 
13 
I4 5 

4-5, al 

15-6 

15 5, 
44-5, bl 
16 7, al 

17, me 
a1 
7-8 

17-8 

8, me 
al 
9 50, 
95% al - 

Boiling 
point, "C 

- 
46'O 
64 7. 
261 2, 
120" 
25-30'- 

85. 
138" 

67-8" 

47 8" 

70a2 
40-2, 
110-2" 
33'0 

45 50" 

04-515 

39 5'O 

- 

Picrale 

122-3, a 

143, or , 
al 

125 6. 
o r ,  me 
al 

122 2 5, 
bl . al 

135 6, 
ye1 , al 

138 40, 
a1 

100-1, 
ye1 , mc 
al 

91 2,al 
116, al 

57, or , 
al 

109-10 

109, or 

108, yel . 
me al 

143, or 

110 I 

127-9, 
ye1 , al 

141-2, 
me al 

156-6 5, 
or 

130-1, 
bl . al 

127 5, 
or , al 

140-1. al 

- 

Styphnatt 

150-l,al 

143 5. 

ye1 
148-9, 
o r .  me 
a1 

105-6, 
bl , me 
al 

148 50, 
ye1 , me 
al 

131,al 

119, ye1 

132-3, 
o r ,  a1 

138, yel 

140 5, al 

135.01, 
al 

sym-Tr1- 
nitro- 

benzene 
ierivative 

54 6, al 

42-3. 
ye1 , me 
al 
'I 113 4 

51-1 5 

59-60. 
al 

34. 
122 3 

23, ye1 

24 
16-7, 
ye1 

07 

40- 1, 
dk red, 
a1 

.4 7-Tn 
itrofluo 
renone 
envativ 

Nitro 
lenvative 

- 

.4,2'.4'- 
fetra 

172 

-mono 
81 

- 

'hthali 
anhy 
dnde 

lenva 
tive 

2.4-Di. 
nitro 
phenyl 
utfeny 
:blond. 
denva- 

tive 

Miscellaneous 

)i9 0 9728 (super- 
cooled) 2,4,6-Tri- 
nitrotoluene deriv , 
89 

f I6110.Dg 
I 0103.2.4.6-Tri- 
nitrotoluene deriv , 
90 0 5  

:r0, - 3-Naphthoic 
acid, 182 

,4.6-Trinitrotoluene 
deriv , 62, ye1 

'Derivdiive datd given in order m p ,crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 

28 

29 

Methylenefluorene (Bi- 
phenyleneethylene) 

3.5-Dimethylphenanthrene 

43 

44 

b) Solids. (Listed in order of increasing m.p.)* (Continued) 

1.7-Dimethyl4isopropyl- 
naphthalene 

3-Methylphenanthrene 

47 
48 

Melting 
point "C 

sym-Diphenylacetylene (Tolane) 
9-Ethylphenanthrene 

50 1 

(car ), 
me al  

53 

53 

53 4, me 
a1 

54 
54 0 4 5, 
al 

54 3.51 

55-6 50, 
me al  

55 6 

56 

56 7 

56 7 ,  dl 

57 8. me 
al 

58 

58 9 

58 9, b l  , 
al 

59 

60, al -w 

52-3 

52 3, me 
al 

62 5, al  

52 5, al  
52 5 3 0, 
66, bz - 
pet eth 

Boiling 
point "C 

Picrale 

143 5, 
or -ye1 

152 3 

139, or , 
me al 

164 6 
134 0 
4 5, red, 
al  

131 

148 8 5, 
or me 
a 1 

?7 

153 

145 5 

138, yel , 
al 

134 5, 
o r .  me 
ill 

93 4, 
ye1 , al 

103-4, 

ye1 
129 30, 
blk , al 

29, ye1 , 
al 

>2, or - 
red, al  

137-8, 
ye1 , al 

129-30, 
or -red, 
al 

108-9, 
or , al 

l ll. ye1 
123-4, 
or  -red, 
al - 

sym Tri- 
nitro- 

benzene 
lerivative 

12 

>4 6, al 

Ã 1 

)5 6 5, 
ne dl 

i7, red. 
ne dl 

)6 7 
)r -blk , 
11 

1, ye1 

Nitro 
lerivative 

hthali; 
inhy- 
dride 
leriva- 
live 

- 

!&Dl- 
nitro- 
phenyl 
ulfenyl 
hloridt 
ier~va- 

live 

Miscellaneous 

):!; 0 9782, CrO, - 
Benzoic acid, 12 I 

4.6-Trinitrotoluene 
deriv , 88 ye1 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES O F  AROMATIC H Y D R O C A R B O N S  

Name 

4-Isopropyl-1-methyl- 
phenanthrene 
4,8-Dimethylazulene 

Biphenyl 

t.9-Dimethyl-l,2-benz- 
anthracene 

Benzalfluorene (m-Phenyl- 
dibenzfulvene) 

1.3-Dimethylphenanthrene 

3-lsopropyl-1-methyl- 
phenanthrene 

b) Solids. (Listed in order of increasing m.p.)* (Continued) 

Melting 
point 'C 

Boiling 
point, 'C Picrate 

144 5, 
red, al 

148 9 

187 8, 
or 

156 148 
107 8, 
red, al  

355 6 0  
ye1 ,d l  

92 3 
120 8- 
8 5, red 
a! 

163 4 al 

1136 4 
or , al 

157-8, 
blk al 

41 8 
3 2, red 
bz -al 
1 - 2 ,  
br  -red, 
bz 

41 2, 
me dl 

40 

16,br ,  
me al  

15 6 

53 5, 
o r ,  al  
12-3, 
red, al  
50 

- 

Styphndt 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 

45 

- 
sym-Tri- 

nitro 
benzene 
ler~vdtive 

0 0 7  
I 5, yel 
bz -dl 

79 80 
red-br , 
al 

15 bz 
pet eth 

'4-5, 
ed, me 
11 

- 
! 4.7 T r  
itrofluc 
renone 
erivativ 

72 4 
3 4 

80 7 
0 9 

70 8 
I I 

58 8 5  
or red 
aq al 

'I 8 
! 2 

Nitro 
erivative 

- 
'hlhdli 
dnhy- 
d r ~ d e  
i e n v a  

live 

- 
2.4 Di 
nitro 

phenyl 
ulfenyl 
:blond' 
deriva 

live 

Miscelldneous 

n H , S 0 4  sol -ern 

:one H , S 0 4  sol + 

ye1 with grn fluo- 
rescence on hedt- 
ing - olive grn 
with vlt fluores- 
cence 
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T A B L E  IV. O R G A N I C  D E R I V A T I V E S  O F  A R O M A T I C  H Y D R O C A R B O N S  

73 1,2,4,5-Tetramethylbenzene 
(Durene) 

74 l-Ethyl-2-methylphenanthrene 

77 Naphthalene I 
78 1,3,6,8-Tetramethylnaphthalene 
79 l-Ethyl-7-methylphenanthrene 

(Homopimdnthrene) 

80 9-Methylanthracene 

81 l-Isopropyl-7-methyl- 
phenanthrene 

82 6-Methylazulene 

92 7-Ethyl-l-methylphenanthrene 

93 Triphenylmethane 

b) Solids. (Listed in order o f  increasing m.p.)* (Continued) 

Melting 
poin1. "C 

19 80,7( 

79 80 

79 2.80 

i0. me 
al 
i o o  0 5, 
85% a1 

10-l,al 

10 3 

1 l 
11. al 

II 5 

!2 3 

!3, bl  - 
vlt 
!3 
;3 

5 6, me 
al 

;6 

i6 7 
,7-8, me 
al 
8 ,  al 

10 l ,aq 
al 
10 6 1 4, 

ye1 

1 0  15. 
84 5 
'2 

'2, ac, d 

Boiling 
point, "C 

- 

96 8 

06-a? 

18 

15-6' 

96-7" 

70 ' 

76 80" 

99 200 

58 

Picrate 

127 0-7 ! 
(cor ), 
or 

146 7. 
or -red, 
al 

134 5, 
me al  

140 

1180-85 
red, me 
a1 

149 

151-2 
1 15-6, 
ye1 , me 
al 

137d, 
red-br 

119 20. 
or 

137, 125 

I36 
102 

115 6 
6 2, red, 
me al 

132, me 
al 

106-8 
134, ye1 , 
a1 

163 5, 
or  -ye1 , 
me a1 

152 3.al 

138 5 
9 5, al  

157 

Styphnatt 

147 8, 
or , dl 

148 9, 

ye1 

I76 4 
7 0, red. 
me al 

159, me 
al 

181 

141-2 

- 

- 
sym Tri- 
nitro- 

benzene 
derivative 

52 5-3 0 

53 

75-6 

63 4, 

ye1 
41 

69 6- 
170 2, 
al 
35-6 

- 

- 

Nitro 
lerivative 

,6-dl 
205 

-mono 
61.57 

4'.4"- 
r i  206 

- 

- 
'hthalil 
anhy- 
dride 
knva- 
live 

- 
2.4-Di. 
nitro 
phenyl 
,ulfeny 
:hlond 
deriva- 

tive 

Miscellaneous 

Quinoxaline denv , 
I 5 4 . a ~  a 

D y  065, n g  
I 6959, Irrddiaiion 
i n  acetone - dimer. 
228 0-8 5 Photo- 
oxide, ca SO. exp 

b l  fluorescence 

Dy 10471 n g  
I 6802. Irrad- 
a t i on  - dimer. 246 

Br, - bromo denv , 

*Derivative ddtd given i n  order m p ,crystal color, solvent from which crystallized 

46 

Copyright 1967 by CRC Press, Inc.



T A B L E  IV. O R G A N I C  D E R I V A T I V E S  O F  A R O M A T I C  H Y D R O C A R B O N S  

Name 

3.9-Dimethyl-1.2-benz- 
anthracene 

5,6-Benzindane (2 3-Cyclo- 
pentenonaphlhdlene) 

12-Isoprop;lnaphthanthracene 

Acenaphthene 

7-Isopropyl-1-methylfluorene 

Azulene 

Retene (7-Isopropyl-I-methyl- 
phenanthrene) 

Phenanthrene 

1.2.3.4-Tetrahydroanthracene 
2.3-Dimethylnaphthalene 
(Guaiene) 

Ethylidenefluorene 

Fluoranthrene 
2,6-Dimethylnaphthalene 
2,4-Dimethylphenanthrene 

Fluorene 

8.10-Dimethyl-1.2-benzan- 
thracene 

IH-Cyclopenta(def )phenan- 
threne (Phenanthnndene) 
1,3,8-Trimethylphenanthrene 
11-Methylnaphthanthracene 

b) Solids. (Listed in order of  increasing m.p.)* (Continued) 

Melting 
point. Â¥ 

Boiling 
point "C 

- 

Picrate 

- 
37-8, 
red, al 
20- 1 

57 8 

62, or - 
red, al 

36 0- 
6 5, ye1 
me al 

20 d 

24-5 

44 
132 8 
52 3, 
o r ,  al 
30, ye1 , 
me al 

23 4 

55 6 

5-6, or 
red 

42 

85 6 
43 
38-9, 
142, me 
al 
7,77 

62, blk 

56 

74-5 
59-60, 
dk red 

ityphnate 

- 
sym Tri 
nitro 

benzene 
erivative 

45, red, 
! -Igr 

68, ye1 . 
al 

67 

39 

58 145 

3, ye1 , 
il 

41 5 

05 

38 
70, or 

Nitro 
lertvative 

- 
hthalii 
inhy  
dnde 
enva 
tive 

- 
4 Dl 
nitro 
ahenyl 
ulienyl 
hloride 
lenva 
tive 
- 

87 9 
d 

50 1 

Miscellaneous 

>Â¥ 1 6066, D y  
1 0242 1 ,2-Di 
bromide, 121 3 

leat at 270' - 
Naphthalene, 80 3 
2,4,6-Trtnttrotolu- 
me dertv ,95 5- 100 
> 1035 

r 0 ,  - Fluorenone, 
84 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 
b) Solids. (Listed in order of increasing m.p.)* (Continued) 

Melting 
point. "C 

Boiling 
Doint. Â¡ 

- 

Picrate Styphnate 

sym-Tn 
nitro- 

benzene 
derivative 

Nitro 
lenvative 

- 

- 
'hthalu 
anhy- 
dride 

denva 
live 

- 
2.4-Dl. 
nitro- 
phenyl 
iulfeny 
:blond 
denva 

live 

Miscellaneous 

117 2 
7 8, bz 
al 
us 

118 20 
(sub1 ), 
red, al 

120 l , a l  
122 3,al 

122 3 

122-3, al 

23, aq 
a1 

123 4 at 

a) 124, 
al  , (b) 
169, pet 
eth 

24, dl 

24 5, al 

25. a1 
26 2 
7 2, al 

31, bz - 
al 
32 3 
32 3 
38, ye1 

38 9, 
pa ye\ ,  
me al , 
after 
fusing, 
140 0 
0 2 
39 40. 

Pa ye1 
40 

142 6 
3 0, or 
red. dl 

156 7 
red 

150d 

148 9 
147 8, 
red, al  

112 3, 
blk , d l  

di 102 
6, red, 
al 

141 5 
2 0, dk 
red . al 

139, ye1 
al  

165 6, 
or 

A 270. 
red 

94 5 
130 I, 
red. a1 

152 
149 50. 
red-br 
a 1 

175, red, 
al 
I I 8  
1546 5 
1 5  6, 
red 

184 5, 
br  , bz . 
Igr 

166 7, 
scar , a 

174,dk 
red 

72 6 
3 6, bz - 
al 
80 0 
0 5. bz 

62 5 
3 0  o r ,  
al 

15 20 

11 5- 
2 0, red, 
bz -1gr 

Mdleic anh add 
comp ,248-50. bz 

123 Cyclnhept(fg)acenaphthene 
(Acepleiadene) 

In H,SO. sol - red 

-lighly carcinogenic 

124 
125 

126 
thracene 

1,2,7-Trimethylphenanthrene 
l',10-Dimethyl-l,2-dibenzan- 
thracene 
9.10-Dimethyl-1.2-benzan- 

91 8 

21 4 
1 8  
163-4, 
al 

58-9 
34 5 
5 0% 
209 5 

7, 
red, a1 

36 I- 
S 5 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 

48 

135 

136 
137 
138 

5.8-Dimethyl-l,2-benzan- 
thracene 

8-Isnpropylnaphthanthracene 
1,4,5,8-Tetramethylnaphthalene 
12-Methylnaphthanthracene 
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T A B L E  IV. O R G A N I C  D E R I V A T I V E S  O F  A R O M A T I C  H Y D R O C A R B O N S  

.- 

Name 

5-Methyl-3,4-benzphenanthrene 

l,&Dimethylchrysene 

1.2-Dimethylphenanthrene 

8.10-Dimethyl-1.2-benzan- 
thracene 

1,2,8-Trimethylphenanthrene 

3-Methyl-11,2'-benzpyrene 

2-Methylnaphthanthracene 

Pyrene 

9-Methylnaphthanthracene 

4-Methy lchrysene 

trans-trans-l,4-Diphenyl- 
1,3-butadiene (trans-trans- 
Distyryl) 

Cinnamalfluorene 

1.1'-Binaphthyl 
Di-1-naphthastilbene (sym - 

Dl-1-naphthylethylene) 

b) Solids. (Listed in order of increasing m.p.)* (Continued) 

Melting 
oint. "C 

41.dl 

4 1 4  1 9  

42 

42 3. dl 

46, bz - 
dl 

46 7. dl 

46 7 
8 I .  ye1 
al -eth 

46 8 
8 0, ye1 
hcxane 

47 8. dl 

49 50. 
al 
49 50, 
Pa ye1 

50 5 
1 5 .  al 
51 0 
1 5, bz- 
al 

52 5 

55, pa 
ye1 , 
ac a 
55 9 
6 9, bz - 
pet eth 
59-60 
60 0-0 6 

50 5 
51, pa 
ye1 , a1 - 

- 

Boiling 
loint. "C 

Picrate 

172 3. 
o r  -ye1 , 
me al 

141, red. 
dl 

148, or , 
d 1 

166, red, 
al 

164 5. 
or . al 

179 5 
80 0, 
br -red, 
bz -Igr 

180 

222. red, 
al 220. 
227 

157 8 

two 
forms 
135 0 
5 5. red. 
bz -Igr , 
137 5 
8 0, o r .  
bz -lgr 

152 3 

A 178 9 

153 

133 
166 

145 
,n 210 

153, yel , 
d 1 

- 

sym-Tri- 
nitro- 

benzene 
erivative 

93 0 
3 5  dl 

1 0  5 
1 1  0, 
bz -Igr 

1 8  5 
9 5, red. 
bz -Igr 

- 

- 
,4.7-Tri 
itrofluo 
renone 
;rivativi 

- 

30 6 
I 4, re 

18 7 
9 2 
42 3 

25 I 
5 4 

55 4 
5 6 

so 
13 2 
3 6 

- 

Nitro 
erivdtive 

' I  C d  

240 
fetra 
ca 235 
d 

hthalic 
anhy- 
dride 
lerwa- 
live 

2.4-Di- 
nitro- 
phenyl 
uifenyl 
:hloride 
der~va-  

live 

Miscellaneous 

Maleic anh add 
comp , 198-200 

retrabromide, cd 
160d 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE IV. ORGANIC DERIVATIVES OF AROMATIC HYDROCARBONS 

Name 

2,6-Dimethyl-1.2-benzan- 
thracene , 

Cyclopentadienophenanthrene 
10,11-Benzfluoranthene 
Hexamethylbenzene 
3-Methylchrysene 

Cholanthrene 

6,7-Dimethyl-1.2-benzan- 
thracene 

1,Z-Benzpy rene 

5.10-Dimethyl-1.2-benzan- 
thracene 

4.5-Benzpyrene 

5,6-Dimethyl-l,2-benzan- 
thracene 

2.2'-Binaphthyl 

1.2-Benzfluorene (Chryso- 
fluorene) 

Bifluorenylidene (Dibi- 
phenyleneethylene) 

b) Solids. (Listed in order of increasing m.p.)* (Continued) 

Melting 
point. "C 

161 0 
I 4, et 
ac -al 

163 0 
3 9, al 

164, ac 
a 

164 5 
165, 166, 
165 
170 0 
1 5 , b z -  
pet-eth 

170-1, 
173 
(sub1 ), 
pa ye1 , 
bz -aI 

171 0 
I 5, yel 
bz -Igr 

174, et 
ac 

176 5 
7 5, pa 
ye1 , bz . 
me al 

177, bz - 
a1 

178-9, bz 

180 l , a l  
183 0- 
3 6, ye1 . 
al 

187 8,al 

188.181 

189-90, 
ac a .  
183-4 

191-2, bz 

92-3, 
ye1 , bz 
94 5 
(tor ), 
red 

96, bz 

Boiling 
>oint, "C 

- 

64 

10 2'" 

5 2 

13.398 
too 

- 

Picrate 

1700 
0 6, or 
bz -dl 

1460 6 

199 200 

146 7 
194 5 
170 
I64 0 
4 5, grn 
dl 

167 8, 
vlt -blk 
bz 

81 5 
2 5  br 
bz -Igr 
70 

97 8, 
vlt -blk 

74, red- 
blk , bz 

2 9  30, 
red, bz 
76-7 d 
590 9 -  

91 3, 
red, al 
84 

11 127 5, 
124 6 

51 2, 

Y el 
'05. dk 
br , bz 
77 8 

12, brt 
red - 

Styphnate 

09 10, 
red bz 
Igr 

- 

sym Tri- 
nitro- 

benzene 
derivative 

8 9  8 
190 6, 
ye1 , 
bz -al 

72 3 
2 0  0 0 5 
74 

44-5 

33 d , 
red, bz 

- 

! 4 7-Tri 
utrofluo. 
renone 
erivativt 

Nitro 
derivativ, 

\ .. 

NO dl- 

forms 
171,dk 
red, 17C 
or red 

'hthdli 
anhy 
dride 
leriva 
live 

2 4  D i  
nitro- 
~ h e n v  
ulfen) 
;hlori( 
derivd 

live 

n H,SO, sol - bl 

4.6 Trinitrotoluene 
deriv ,224 8 5 0 

.t bl fluorescence, 
KMnO. - Phthalic 
acid, 206 8 

)ibromide, 3 12, red, 
bz 

I I  -grn fluorescence 
in sol 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

50 

Copyright 1967 by CRC Press, Inc.



T A B L E  IV. O R G A N I C  D E R I V A T I V E S  O F  A R O M A T I C  H Y D R O C A R B O N S  

Name 

Anthracene 

1.2-Benzphenanthrene 
(Chrysene) 

Di-2-naphthastilbene (sym- 

Di-2-naphthylethylene) 
1-Methylchrysene 

Perylene 
Picene (l,2,7,8-Dibenz- 
phendnthrene) 

I ,2.3,4,5,6,7,8-Tetrabenz- 
anthracene 

Coronene (Hexabenzobenzene) 

b) Solids. (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

197 4- 
8 0, al 

200 2, 
pa yel,  
ac a 

201 2, al 

208 9 

215 7- 
6 2, ye1 
eth -al 

216 2 

217 
217 5 
8 0, ye1 

218, hz 

224 5 
5 5, bz - 
a1 

'37 

'54, bz 

'54 5, 
bz 

'54 5 
(tor ). 
(vac- 
uum), 
bz 

!57, grn - 
ye1 

!61,grn - 
ye1 , ac 
a 
!62, 
met , ac 
a 
7 3  4 
165 6, 
XY 1 

128 9 

38-40 
(tor ), 
ye1 , bz 

- 

Boiling 
point, "C Picrate 

139 40, 
It red 

207, red 

207 8, 
vlt - 
blk , 
bz -Igr 

138 

170 1 
103 4. 
vlt -br , 
bz 

171 2, 
bz 

143 6. 
ye! , al 

7 3  

1 5  

84, or - 
red 

It 213, 
or -red 

'I 214. 
or 

> 2 5 0 d ,  
red, bz 

sym-Tri- 
nitro- 

benzene 
ierivative 

30 1, 
red, bz - 
I6r 

64 

82 

95, ye1 , 
bz 

22 

86 

74-6, 
ye1 , bz 

280 d , 
ir , bz 

Nitro 
lerivativc 

- 

i 256 7 

- 
'hthal 
anhy 
dride 

deriva 
live 

- 
2,4-Di 
nitro- 
pheny 

iulfeny 
chloric 
deriva 

live 

Miscellaneous 

n cone H2SO4 
sol - pa vlt -red 

Ma,Cr,O, - Di-2- 
fluorenyl ketone, 
297-8, ye1 , ac a 

Â¥) 1 25, Di- 
bromide, 122, 
Cr03  -* Anthra- 
quinone, 273 

I fluorescence in 
sol ,intense ye1 - 
grn in u v 
I fluorescence in 
bz sol , grn fluo- 
rescence in u v 

hbromide, 295, 2,7- 
Dianthraquinone 
add comp ,299- 
300 

from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE V

S-Alkylthiuromum picrate (S-Alkyliwthiourea picrate)*

RX S=C
SNH2

RS—C
.NH,

NH2

S-Alkylthiuronium salt

RS—CC
,NH2

SNH2

+ O2N
NH,

RS-C
NH 2

NO,

N02

O2N HX

S Alky l thmronium picrate

From the alkyl hallde with thiourea in 95% ethanol, followed by addition of picric acid in ethanol
For directions and examples see Linstead, pp 82 3, Shnner, p 245, Vogel, pp 291 2, Wild, p 43, E L

Brown and N Campbell, J Chem Soc , 1699 (1937), W J Levy and N Campbell, J Chem Soc , 1442 (1939)
From the alkyl hahde with thiourea in ethylene glycol, followed by addition of picric acid in ethanol
See Cheroms, p 550, H M Crosby and J B Entrikm, J Chem £tf, 41,360(1964)

l-Naphthylarmde(a-Naphlhahde) *

RMgX 1-C10H7N=C=O

RX + Mg —

R
I

l-C,oH7N=COMgX 1-C,0H7NHCOR

1-Naphthylamide

Mg(OH)X

From the Grignard reagent (prepared from the alkyl hahde and magnesium in dry ether) with 1-naphthyl-
isocyanate in ether

For directions and examples see Cheroms, pp 551,553 Linstead, p 83 Shnner, p 244, Vogel, pp 290-1,
Wild, pp 35 37 H Oilman and M Furry, J Amer Chem Soc, 50, 1214 (1928), H W Underwood and
J C Gale,./ Amer Chem Soc , 56, 2117 (1934)

Amlide *

RX + Mg — RMgX

R

RMgX C6H5N=C=O fiH,N=C OMgX
H2O

C6H5NHCOR +

Amlide

Mg(OH)X

From the Grignard reagent (prepared from the a lkyl hallde and magnesium in dry ether) with phenyliso-
cyanate m ether

For directions and examples see Cheroms, pp 551, 554, Linstead, p 83, Shrmer, p 244, Vogel, pp 290 1,
Wild, pp 35-7, A M Schwartz and J R Johnson, J Amer Chem Soc , 53, 1063 (1931), H W Underwood
andj C Gale,./ Amer Chem Soc , 56, 2117 (1934)

Alkylmercuric hahde '
RX + Mg

RMgX + HgX2

RMgX

RHgX

Alkyl
mercuric

hdlide

MgX2

From the Grignard reagent (prepared from the alkyl hallde and magnesium in dry ether) with the mer-
curic salt of the same halogen m ether

For directions and examples see Cheroms, pp 551, 554, Shnner, p 244, Vogel, p 291, Wild, p 38, C S
Marvel, C Gauerke and E L Hill, J Amer Chem Soc , 47, 3009 (1925), E L Hill, J Amer Chem Soc , 50,
167(1928), K H Slotta and K. R Jacobi, J prakt Chem , 120,249(1929)

'Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE V (Continued) 

Picrate of alkyl2-naphthyl ether (Molecular complex). * 

+ NaBr + H 2 0  

AlkyI 2-naphthyl 
ether 

\ 

NO2 
Picrateof alkyl2-naphthyl ether 

(Molecular complex) 

The alkyl 2-naphthyl ether is obtained from the alkyl halide with 2-naphthol in ethanolic sodium or po- 
tassium hydroxide. 

For directions and examples see: Cheronis, p. 551; Linstead, p. 83; Shriner, p. 244; Vogel, p. 292; Wild, 
p. 44. 

The picrate is obtained from the alkyl 2-naphthyl ether and picric acid in chloroform or ethanol. 
See: Cheronis, p. 551; Linstead, p. 83; Vogel, p. 292; Wild, p. 44; 0. L. Baril and G .  A. Megrdichian, J. 

Amer. Chem. Soc., 58, 1415 (1936); V. H. Dermer and 0. C. Dermer, J. Org. Chem., 3,289 (1938). 

Alky12.4-dinitrophenyl ihioether (Alkyl2.4-dinitrophenyl sulftde) 

1 + - & : H  KOH * 0 2 N d i R  + KI + H 2 0  

KOH + Kl 
RC1 + 0 2 N  0 ; N e S R  - + K O  + H 2 0  

AlkyI 2,4-dinitrophenyl 
thioether 

From the alkyl bromide or iodide with 2,4-dinitrothiophenol in butyl carbitol (2-(2-butoxyethoxy)ethanol) 
and aqueous potassium hydroxide. 

For directions and examples see: Cheronis, p. 557; R. W. Bost, P. K .  Starnes and E. L. Wood, J. Amer. 
Chem. SOC., 73, 1968 (1951). 

From the alkyl chloride with 2,4-dinitrothiophenol in butyl carbitol (2-(2-butoxyethoxy)ethanol) with 
potassium iodide and aqueous potassium hydroxide. 

See: Cheronis, p. 557; R.  W. Bost, P. K. Starnes and E. L. Wood, J. Amer. Chem. Soc., 73, 1968 (1951). 

~lk22.4-dinitmphenyl sulfone. 

AlkyI 2,4-dinitrophenyl 
sulfone 

From the alkyl 2,4-dinitrophenyl thioether (prepared from the alkyl halide as above) in glacial acetic acid, 
with aqueous potassium permanganate. 

For directions and examples see: R. W .  Bost, J .  0. Turner and R. D. Norton, J. Amer. Chem. Soc., 54, 
1985 (1932). 

'Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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EXPLANATIONS AND REFERENCES TO TABLE V (Continued) 

6-Nitro-2-mercaptobenzothiazole derivative. 

AlkyI 6-nitrobenzothiazolyl 
sulfide 

From the alkyl halide (especially a dihalide) and 6-nitro-2-mercaptobenzothiazole in butyl carbitol (2-(2- 
butoxyethoxy)ethanol) and aqueous sodium hydroxide. 

For directions and examples see: Cheronis, p. 557; H. B. Cutter and H. R. Golden, J.  Amer. Chem. Soc., 
69,831 (1947); H. B. Cutter and A. Kreuchunas, Anal. Chem., 25,198 (1953). 

Substituted N-alkylphthalimides. 

Substituted potassium Substituted 
phthalimide N-alkylphthalirnide 

From the alkyi halide with the potassium salt of the substituted phthalimide. 
For directions and examples see: Wild, p. 4 1. 
From the alkyi halide with the potassium salt of the substituted phthalimide or with the substituted 

phthalimide and potassium carbonate in dimethylformamide. 
See: J .  H. Billman and R. V. Cash, J. Amer. Chem. Soc.. 75.2499 (1953). 
From the alkyl halide with the substituted phthalimide and potassium hydroxide in methanol-dioxane mix- 

ture. 
See: C. H. Allen and R. V. V. Nicholls, J. Amer. Chem. Soc., 56, 1409 (1934). 

Nitro derivative. * 
HNO3 

ArX - Ar(N02)X 
Nitroaryl 

halide 

From the aromatic halide with fuming and concentrated nitric acids. 
For directions and examples see: Wild, p. 450. 
From the aromatic halide with 100% nitric acid. 
See: Cheronis, pp. 559-561.563. 
From the aromatic halide with nitric and sulfuric acids. 
See: Cheronis, pp. 560,563; Vogel, p. 543. 

Sulfonamide. * 
CIS03H 

ArX Ar(X)SO2CI 
Sulfonyl 
chloride 

NH3 Ar(X)S02Cl - Ar(X)S02NH2 
Sulfonamide 

The sulfonyl chloride is prepared from the aromatic halide and chlorosulfonic acid in chloroform or with- 
out solvent. The sulfonamide is obtained from the sulfonyl chloride with concentrated ammonia or dry am- 
monium carbonate. 

For directions and examples see: Cheronis, pp. 564,638, 639; E. H.  Huntress and F. H. Carten, J .  Amer. 
Chem. Soc., 62.5 1 1 (1 940). 

NOTE: For additional information regarding directions and examples for the derivatization of aromatic 
halides (through the above reactions or additional ones, e.g., side-chain oxidation) see explanations and refer- 
ences to Table IV, pp. 32.33.34. 

'Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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T A B L E  V .  O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  

Name 

Methyl chloride 

Vinyl chloride 

Ethyl chloride 

Isopropyl chloride 
1-Chloropropene 
Allyl chloride 

n-PropyI chloride 
rerr-Butyl chloride 
Chloroprene 

sec-Butyl chloride 
Isobutyl chloride 
Methallyl chloride (3- 
Chloro-2-methyl-l- 
propene) 

n-Butyl chloride 
Neopentyl chloride 
[err-Amy1 chloride 
3-Chloro-l-pentene 
DL-3-Chloro-2-methyl-l- 
butene 

Trimethylvinyl chloride 
(3-Chloro-2-methyl-2- 
butene) 

DL-2-Chloropentane 
3-Pentyl chloride (3- 
Chloropentane) 

Isoamyl chloride 
n-Amy1 chloride (n-Pentyl 
chloride) 

I-Chloro-Z-pentene 
2-Chloro-2-methylpentane 
5-Chloro-2.2dimethyl- 
butane (Pinacolyl 
chloride) 

Cyclopentyl chloride 
8-Chloro-2,2dimethyl- 
butane 

5-Chloro-3-methylpentane 
2-Chloro-2Jdimethyl- 
butane 

5-Hexyl chloride (3- 
Chlorohexane) 

A) AlkyI and cycloalkyi halides 1. Chlorides 
a )  Liquids (Listed in order of increasing atmospheric b.p.)* 

Boiling 
point, "C 

S-AlkyI 
hiuroniurr 
picrate 

224 

104 

188 

196,148 

155 

181, 176 
160- 1 

190,166 
174 

180,177 

179, 173 
I 54 

- 
Naph 
thy1 

amide 

- 
60 

26 

21 
47 

29 
25 

12 

38 

02 3 
17-8 

I I 
12 

16-8 

- 

- 
AlkyI 
mer- 
curic 
halide 

- 
I67 

192 

147 
122-3 

30 5 

I28 
117-8 

$6 
110 

$9-90 

108 
133 

- 
Picrate 

of 
2-naph 

thy1 
ether 
- 

104 

35 

>9 

i t  

t6 
i5 

i7 

14 
17 

- 
1.4-Dl- 
nitro- 
phenyl 
ihio- 
ether 
- 
28 

15 

,4 

16 
6 

16 

0 
0 

- 
2.4-Dl- 
nitro- 
phenyl 
sutfone 

- 
185, 
I89 

156, 
1 60 

I26 

120 
105 

32 

124 
I3 

Miscellaneous 

- 

Methyl-2-naphthyl ether, 
70 

Polymerizes to solid on 
irradiation 

3-Nitrophthalimide 
deriv . 100-1 

Heating with maleic anh 
and boiling the adduct in 
water - 4-chloro- 
1,2,3,6-tetrahydro- 
phthalic acid, 173-5 

Phthalimide deriv ,89-90 

Phthalimide deriv ,78 9 
Br, - dibromo deriv , 

197-8 
Br, in ether dibromo 
deriv . 197 

Phthalimide deriv ,69-70 

Carbonation of Grignard 
and conversion of acid 
to amide, 125-7. Br, - 
2,3-dibromo deriv , 
166-8 (173-4) 

irignard reagent +02+ 
CrO,/H,SO. 

3-hexano! 
3-hexanone, 2,4-Di- 
nitrophenylhydrazone, 
147 8 Semicarbazone, 
110 I 1  

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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Name 

2-Hexyl chloride (2- 
Chlorohexane) 

1 -Chloro-2-ethylbutane 

3-Chloro-2,2,3-trimethyl- 
butane 

n-Hexyl chloride 
Cyclohexyl chloride 

5-Chloro2,3dimethyl- 
pentane 

n-Heptyl chloride 
Benzyl chloride 

n-Octyl chloride 
fl-Phenylethyl chloride 
4-Methylbenzyl chloride 

a-Phenylethyl chloride 
3-Methylbenzyl chloride 

2-Methylhenzyl chloride 

n-Nonyl chloride 
2-Chlorobenzyl chloride 

4-Chlorohenzyl chloride 

3-Chlorohenzyl chloride 

n-Deeyl chloride 
4-lsopropylbenzyl chloridi 

n-Undecyl chloride (n- 
Hendecyl chloride) 

n-Dodecy! chloride 
(Lauryl chloride) 

Cetyl chloride (Hexadecyl 
chloride) 

T A B L E  V.  O R G A N I C  D E R I V A T I V E S  OF H A L I D E S  
A) AlkyI and cycloalkyl halides 1. Chlorides 

a) Liquids (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

Boiling 
point, "C 

S AlkyI 
thiuroniur 

picrate 

Naph 
thy1 

amide 
Anilide 

Alkyl 
mer 
curie 
halide 

Rcratc 
of 

1 naph 
thy1 

ether 

2 4  Di 
nitro- 
Pheny 
thio 
ether 

2 4  Di 
nitro 
phenyl 
sulfonc 

Miscellaneous 

Carbonation of Grig- 
nard + acid. 80 

6-Nitro-2-mercapto- 
benzothiazole deriv 
100-1 2 sulfone. 189 

Quaternary salt with di- 
methyl aniline, 110 

Phthalimide, 120 117 
Carbonation of Grig- 
nard 4-tolylacetic 
acid, 92 

Phthalimide der~v , 117-8, 
Carbonation of Grig- 
nard - 3-tolylacetic 
acid. 61 

Phthalimide deriv , 148-9, 
Heating with pyridine - 
alkyl pyruiinium chk 
ride 183 

Br, in chl + dibromo 
deriv ,32, Oxid + ben- 
zoic acid, 122 

5-Nitro deriv 66 Carbo- 
nation of Grignard -+ 

2-chlorophenylacetic 
acid, 94-5 

Oxid 4-chlorobenzoic 
acid, 242 

Oxid - 3-chlorobenzoic 
acid, 158, 155, Heating 
with 2.4-dichlorophenol 
in toluene + 2-(3- 
chlorobenzyl)-4,6-dl- 
chlorophenol, 59-60 

:arbonation of Grig- 
nard -* acid, 52 

Refluxed with pyridine - 
alkyl pyridinium chlo- 
ride, 92 

3-Nitrophthalimide 
deriv , 101. Alkyl sac- 
charm deriv .98 

*Derivativedata given in order m p ,crystal color, solvent from which crystallized 

56 
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T A B L E  V.  O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  

Name Melting 
point, "C 

(m-Xylylene dichloride) 
4-Bromobenzyl chloride 36-8, 

2.4.6-Trimethylbenzyl chloride 

2.6-Dichlorobenzyl chloride 39-40 

1-Chloro-2JJJ-tetramethyl- 52-3 
butane 

lJ-BiHchloromethyl)benzene 54-5 
(0-Xylylene dichloride) 

4-Nitrobenzyl chloride 71 
1.4-Bis(chloromethyl)benzene 98- 100 
(p-Xylylene dichloride) 

Triphenylmethyl chloride 113 
(Trityl chloride) 

A )  AlkyI and cycloalkyi halides 1. Chlorides 
b) Solids (Listed in order of increasing m.p.)* 

- 
Boiling 

point, *C 

- 
250-5 

236 

130" 

239-4 1 

240-5 

- 
S-AlkyI 
thiuro- 
mum 

picrate 
- 

!19 

- 
-Naph 

thy1 
amide 

- 

- 
AlkyI 
mer- 
curic 
halide 
- 

70- 1 

- 
2,4-Dl- 
nitro- 
phenyl 
sulfone 
- 

Miscellaneous 

Diphthalimide deriv ,237 

Oxid - 4-bromobenzoic acid, 
25 1 

Hydrolysis -* 2,4,6-trimethyl- 
benzyl alcohol, 88-9, Phthali- 
mide deriv .209- 10 

Carbonation of Grignard 2,6- 
dichlorophenylacetic acid, 
157 8 

Grignard treated with 0, at 
-5 - carbinol, 149-50 

Oxid - phthalic acid, 200-6 

Oxid - 4-nitrobenzoic acid, 241 
Heating with benzyl alcohol 

+KOH -* dibenzyl ether, 67, 
Boiling with Pb(N03), + 

terephthaldehyde, 1 1  5 
Boiling with H , 0  - triphenyl 
carbinol, 162 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  V .  O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  

No Name 

A) AlkyI and cycloalkyl halides 2. Bromides 
a )  Liquids (Listed in order of increasing atmospheric b.p.)* 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

I 8  
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

Boiling 
point, "C 

Methyl bromide 
Vinyl bromide 
Ethyl bromide 
1-Bromopropene 
Isopropyl bromide 
Ally! bromide 
n-Propyl bromide 
tert-Butyl bromide 
Isobutyl bromide 
see-Butyl bromide 
n-Butyl bromide 
terl-Amy1 bromide 
Neopentyl bromide 
DL-2-Pentyl bromide 
3-Pentyl bromide 
IsoamyI bromide 
n-Amy1 bromide (n-Pentyl 
bromide) 

Cyclopentyl bromide 
2-Hexyl bromide (2-Bromo- 
hexane) 

n-Hexyl bromide 
Cyclohexyl bromide 
n-Heptyl bromide 
Benzyl bromide 
n-Octyl bromide 
a-Phenylethyl bromide 
(3-Phenylethyl bromide 
i-Nonyl bromide 
j3-Bromostyrene 
n-Dodecyl bromide (Lauryl 
bromide) 

n-Tetradecyl bromide 

S-MkyI 
hiuronium 

picrate 

224 

188 

196,148 
155 
181. 177 

174 167 
190, 166 
180,177 

179,173 
154 

157 

142 
188 
134 

131 

Alkyl 
mercuric 

halide 

172 160 

193 198 

93 

I38 

55 
39 
136, 129 

80 
127, 122 

127 119 
153 
118 
119 
109 

I69 
109 
Ã 

108 

I Naph 
thy1 

amide 

160 

126 

121 
147 
125 
129 
112 
138 

102 3 

Ill 
112 

106 
188 
95 
166 
91 

217 

Picrate o f  
2-naphthyl 

ether 

104 

92 
99 
75 

84 
85 
67 

94 
67 

123 

84 

Anilide 

114 
104 
104 
114 
103 
114 
92 
128 
109 
108 
63 
92 
I26 
93 
124 
108 
96 

91-2 

69 
146 
57 
117 
57 
133 
97 

115 

2,4-Dinitro 
phenyl 

thioether 

I28 

115 

?5 
71 
M 

76 
56 
56 

so 
$0 

14 

!2 
130 
'8 

16 

14 

2,4-Dinitrc 
phenyl 
sulfone 

185 189 

156, 160 

140 

126 

105 
120 
92 

124 
33 

97 

101 
178, 182 
38 

32 

04 

Miscellaneous 

n p  5 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  V. O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
A)  Alkyl and cycloalkyi halides 2. Bromides 
b) Solids (Listed in order of increasing m.p.)* 

Picrate 
of 

2-naph- 
thy1 

ether 

C r 0 ,  - 2-bromobenzoic acid, 150 
C r 0 3  -+ 3-bromobenzoic acid, 155 
Oxid - 2-nitrobenzoic acid, 146-8 
CrO, -+ 4-chlorobenzoic acid, 242 
Oxid - 3-nitrobenzoic acid, 141 
CrO, -+ 4-bromobenzoic acid, 25 1 
Oxid -+ 4-nitrobenzoic acid, 240 

'Derivative data given in order m p , crystal color, solvent from which crystallized 

Anilide No 

1 

2 
3 
4 
5 
6 
7 
8 

AlkyI 

Efi 
halide 

101 2 

Boiling 
point, 

"C 

201' 

Name 

n-Hexadecyl bromide (Cetyl 
bromide) 

2-Bromobenzyl bromide 
3-Bromobenzyl bromide 
2-Nitrobenzyl bromide 
4-Chlorobenzyl bromide 
3-Nitrobenzyl bromide 
4-Bromobenzyl bromide 
4-Nitrobenzyl bromide 

S-AlkyI 
thiuronium 

picrate 

155,137 

222 
205 

1 94 

219 

Melting 
point. 

*C 

14 

31 
4 1 
46-7 
51 
58-9 
62 
99 

1-Naph- 
thy1 

amide 
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Methyl iodide 
Vinyl iodide 
Ethyl iodide 
Isopropyl iodide 
n-Propyl iodide 
Allyl iodide 
tert-Butyl iodide 
sec-Butyl iodide 
Isobutyl iodide 
tert-Amy1 iodide 
n-Butyl iodide 
2-Pentyl iodide 
3-Pentyl iodide 
Isoarnyl iodide 
n-Arnyl iodide (n-Pentyl 
iodide) 

Cydopentyl iodide 
Cyclohexyl iodide 
n-Hexyl iodide 
n-Heptyl iodide 
n-Nonyl iodide 
n-Octy l iodide 

T A B L E  V .  O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
A)  AlkyI and cycloalkyl halides 3. Iodides 

a) Liquids (Listed in order o f  increasing atmospheric b.p.)* 

S-AlkyI 
Ihiuron~um 

picrate 

224 

I88 
196, 148 
181, 176 
155 
188 
190, 166 
174, 167 

180,177 

179,173 
154 

157 
142 
131 
134 - ,1 

- 
AlkyI 

mercuric 
halide 

152,145 

186, 182 

113 
112 

72 

117 

122 
110 

110 
103 

- 

Boiling 
point, *C 

43 
56 
72 
90 
102-3 
103 
103.98 
120 
120 
I28 
130 
142 
142 
148 
155 

166-7 
179,sl d 
179 
204 
220 
225-6 

I-Naph. 
thy1 

amide 

160 

126 

121 
121 
147 
129 
125 
138 
112,110 

I l l  
112 

188 
106 
35 

Miscellaneous 

-- 
"0 

1 532 

1514 
I 499 
1 505 
I 578 

I 499 
1 496 

1 499 
I 496 
I 497 
I 493 
1 496 

1 5447 

1 493 
1 490 

1489 

Anihde 

114 
104 
104 
103 
92 
114 
128 
108 
109 
92 
63 
93 
124 
108 
96 

146 
69 
57 

*Derivative data given in order m p , crystal color. solvent from which crystallized 
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T A B L E  V. O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
A)  AlkyI and cycloalkyi halides 3. Iodides 

b) Solids (Listed in order o f  increasing map.)* 

I-Naph- AlkyI 

amide halide 

2.4-Dtnitro 
phenyl 

thiocther 

2.4-Dtnitro- 

sulfone 

178, 182 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  V .  O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
B) Dihalides and polyhalides (non-aromatic) 

1. Fluorides (Listed in order of  increasing atmospheric b.p.)* 

Miscellaneous No 

I 
2 
3 
4 
5 
6 
7 
8 
9 

'Derivative data given in order m p , crystal color, solvent from which crystallized 

Name 

Perfluorocyclopentane 
13-Difluoropropane 
Perfluorocyclohexane 
Perfluoro-n-hexane 
Perfluoro-2-methylpentane 
Perfluoro-n-heptane 
Perfluoro-n-nonane 
Perfluoro-ndecane 
Perfluoro-n-undecane (Perfluoro-n-hendecane) 

Boiling 
pomt -c 

22 
41 2 
50 
57 
58 
84 
127 
150 
161 

": 

13190" 

1 2515" 
l 2564" 
1 2770 
1 2865" 
1 2890" 
129602' 

D? 

6 4 8 "  
10057" 

1 6995p 
1 7326 
1 801" 
1 860" 
1 873f 
1919" 
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T A B L E  V.  O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
B) Dihalides and polyhalides (non-aromatic) 

2. Chlorides a )  Liquids (Listed in order of  increasing atmospheric b.p.)* 

Name 

Dichloromethane (Methylene chlorine) 

trans-1.2-Dichloroethylene 
1.1-Dichloroethane 
cis-1.2-Dichloroethylene 
Chloroform 
2.2-Dichloropropane 
1.1.1-Trichloroethane 
Carbon tetrachloride 
Ethylene dichloride (1.2-Dichloroethane) 
1,lJ-Trichloroethylene 

1,l.Z-Trichloroethane 
1.1.2.2-Tetracliloroethylene (Perchloroethylene) 

1.1.2.2-Tetrachloroethane 
1.23-Trichloropropane 
Pentachloroethane 
Benzalchloride 

Benzotrichloride 
2-Chlorobenzalchloride (2-Chlorobenzylidene chloride) 

3-Chlorobentalchoride (3-Chlorobenzylidene chloride) 

- 
Boiling 

point, 'C Miscellaneous 

i-Nitro-2-mercaptobenzothiazole deriv . 232-3, Di42- 
naphthyl) ether, 133 S-AlkyI bu-(thiuronium picrate). 267 

Br, -+ dibromo deriv , 190 5 
I .  I-Di-(I-naphthyl)ether, 1 17 
Br, - dibromo deriv , 190-5 
Gives carbylamine test with primary amines 

I 2-Di-(2-ndphthyl)ether 217 
HgO + NaOEt + KCN in al shaken I hr at 40 60- 
mercury bis-(trichloroethylenide), Hg(-CCI=CCI,);, 
83, eth 
1.2-Dl-(2-naphthyl)ether, 152. 1.2-Diphenyl ether, 32 
6-Nitro-2-mercaptobenzothiazole derw ,202 3 Di-(2- 

naphthyl)ether, 217 

With paraformaldehyde + cone HzSO, - a,a-dl- 
chloro-fi-hydroxypropionicacid 88 9 

6-Nitro-2-mercaptobenzothiazole deriv , 164-5 
1.3-Di-(I naphthyl)ether. 103-4 I 3-Di-(2-naphthyl) 
ether 148 9 1.3-Diphenylether 60 

,3-Di-(I-naphthyl)ether, 103-4 l,3-Di-(2-naphthyl) 
ether, 148-9 1.3-Diphenyl ether, 60 

Oxid benzoic acid, 122, Hydrolysis - benzaldehyde, 
2,4-Dinitrophenylhydrazone 237, Semicarbazone, 222 

Hydrolysis - benzoic acid, 122 
Oxid - 2-chlorobenzoic acid, 141 Hydrolysis - 
2-chlorobenzaldehyde, 2.4-dinitrophenylhydrazone. 
213 209 

Oxid + 3-chlorobenzoic acid, 158 Hydrolysis - 
3-chlorobenzaldehyde, 2,4-dinitrophenylhydrazone, 
256 248 

Oxid - 4-chlorobenzoic acid, 240. Hydrolysis -Â 

4-chlorobenzaldehyde, 47 2.4-dinitrophenylhydrazone, , 
265 
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T A B L E  V. ORGANIC DERIVATIVES OF H A L I D E S  
B) Dihalides and polyhalides (non-aromatic) 2. Chlorides 

b) Solids (Listed in order of increasing m.p.)* 

Miscellaneous No 

1 
2 

3 
4 

I 1 I 

*Derivative data given in order m p , crystal color, solvent from which crystallized 

3.4-Dichlorobenwtrichloride 
DDT (2.2-Bis-(4-chlorophenyl)- I, I ,  l -trichloroethane) 

y-Benzene hexachloride (Gammexane, 666) 
a-Benzene hexachloride 

5 
6 

Hydrolysis - 3,4-Dichlorobenzoic acid, 202 
Heating with CI, + trace PCI, in CC14 - 1,1,1,2-tetrachloro deriv , 
91-2, Nitration -. nitro deriv , 148. AlCl, + benzene - 1.1.2.2- 
tetraphenylethane, 2 1 1  

Boiling 
point,-'C Name 

Hexachloroethane 
@-Benzene hexachloride 

Heat above m p HCI + 1,2,4-trichlorobenzene, 17, b p 213, 
mononitro deriv ,56, dinitro, 103 

Melting 
point 'C 

26 
108 

Unreactive to boiling pyridine, Unattacked by boiling HNO, or 
H$O. 

260 
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T A B L E  V .  O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
B )  Dihalides and polyhalides (non-aromatic) 

3. Bromides a )  Liquids (Listed in order of  increasing atmospheric b.p.)* 

Boilmg 
Name point. 

Dibromomethane (Methylene 
bromide) 

1.1-Dibromoethane 
1,2-Dibromoethane 

1.2-Dibromo-2-methylpropane 
1.2-Dibromo-l-butene 
Bromoform 
12-Dibromopropene 
I,]-Dibromo-2-methylpropene 
2,3-Dibromobutane 
1.2-Dibromobutane 
1.3-Dibromopropane 

Miscellaneous 

6-Nitro-2-mercaptobenzothidzole deriv ,232 3, S-Alkyl bn-(thiuronium picrate), 
267 

6-Nitro-2-mercaptobenzothiazole deriv , 145 6 1.1-Dl-(! ndphthy1)elher. 117 
m p 10.6-Nitro-2-mercaptobenzothiazolederiv 201 2 1.2-Di-(2-ndphthyl)ether 
217 

6-Nitro-2-mercaptobenzothiazole, 194 5 .  I 2-Di-(2-ndphthy1)ether. 152. 1.2- 
Diphenyl ether, 32 

6-N1tro-2-mercaptobenzothid~ole deriv , 164 5 
1.3-Di-(I-naphthyl)ether, 103-4 I 3 Di-(2-ndphthy1)ether 148 9 1.3-Diphenyl 
ether, 60 

heat 
p-toluidine (3 moles)- N-4 lolylpyrrolidine. 42 di l  al 

6-Nitro-2-mercaplobenzothiazole deriv . 132 3 S-AlkyI bit-(thiuronium picrate) 
247 

m p 15-6, S-AlkyI bis-(thiuronium picrate), 214 
m p -2  5, S-Alkyl bis-(thiuronium picrate). 193 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  V. O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
B) Dihalides and polyhalides (non-aromatic) 

3. Bromides b) Solids (Listed in order of increasing m.p.)* 

Name Miscellaneous 

I 
2 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

1,7-Dibromoheptane 
Carbon tetrabromide 

42 
92 

263 
190 

S-AlkyI 61s-(thiuronium picrate), 208 
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T A B L E  V. O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
B) Dihalides and polyhalides (non-aromatic) 

4. Iodides a) Liquids (Listed in order of increasing atmospheric b.p.)* 

I Di-iodomethane (Methylene iodide) I 1181 

No Name n 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

Boiling 
point, 

O C  

I 7425 

1 6423 

D? Miscellaneous 

3 325 

2 5755 

6-Nitro-2-rnercaptobenzothiazole deriv , 2 3 2  3, Di-(2-naphthyl) 
ether, 133, S-AlkyI bis-(thiuroniurn picrate), 267 
l,3-Dl-(I-naphthyl)ether, 103-4, l,3-Di-(2-naphthyl)ether, 148-9. 

,3-Diphenyl ether, 60 
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T A B L E  V. O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
B) Dihalides and polyhalides (non-aromatic) 

4. Iodides b) Solids (Listed in order of increasing m.p.)* 

No 

I 

2 

*Derivative d a t a  given in o rde r  m p ,crystal  color ,  solvent from which crystallized 

Name 

1.2-Di-iodoethane 

lodoform 

Melting 
point 

OC 

8 1 

1 9  

Boiling 
point, 
-c 

Miscellaneous 

6-Nitro-2-mercaptobenzothiazole deriv , 2 0 2  3.  1.2-Di-(2-naphthyl) 
e ther ,  2 17 

C o m p  with quinoline. 65 
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T A B L E  V. O R G A N I C  D E R I V A T I V E S  OF H A L I D E S  
C) Aryl halides 1. Fluorides (Listed in order of increasing atmospheric b.p.)* 

1 ,  ~ ~ ~ ~ ~ ~ 4 ~ 1 4 4 5 1 i 8 ~ l 1 4 9 6 ~ 5 ~  1 4 1,2-Difluorobenzene 
5 2-Fluorotoluene 
6 3-Fluprotoluene 
7 4-Fluorotoluene I 496 0 998 
8 I-Fluoronaphthalene 2 14 1 594 1 134 
9 2-Fluorunaphthalene 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

Boiling with NaOH - 4-fluorophenol, 48, 
b p 186-8, np' 1 5010, DS6 1 1889 

No 

Oxid + 2-fluorobenzoic acid, 127 
Oxid -* 3-fluorobenzoic acid, 124 
Oxid -> 4-fluorobenzoic acid, 182 
Picrate, 1 13 
Picrate, 101 

Boiling 
point, 
*c 

Name 
Melting 
point 

"C 
Miscellaneous ng 

Nitro derivative 

Position of 

M p  I nitro 
groups 

D;" 

Sulfonamide 

M P 
Position of 
sulfona- 

mide group 
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T A B L E  V.  O R G A N I C  D E R I V A T I V E S  OF H A L I D E S  

C)  Aryl halides 2. Chlorides a )  Liquids (Listed in order of  increasing atmospheric b.p.)* 

Name 

Chlorobenzene 

2-Chloro-l,4-dimethyl- 
benzene 

I-Chloro-2-vinylbenqne 
(0-Chlorostyrene) 

I-Chloro-2,3dimethyl- 
benzene 

I-Chloro-2-isopropyl- 
benzene 

I-Chloro-2.4-dimethyl- 
benzene 

I-Chloro-4-vinylbenzene 
(p-Chlorostyrene) 

I-Chloro-3.4dimethyl- 
benzene 

I-Chloro4isopropyl- 
benzene (p-Chloro- 
cumene) 

2,6-Dichlorotoluene 

2-Chloro-l,3,5-trimethyl- 
benzene 

2-Chloro-4-isopropyl-l- 
methylbenzene (2- 
Chloro-p-cymene) 

3-Chloro-4-isopropyl-l- 
methylbenzene (3- 
Chloro-p-cymene) 

I-Chloronaphthalene 
3-Chlorobiphenyl 

Boiling 
point. 
-c 

- 
32 

59 
62 
62 
73 
78. 180 
79 

84 
M, 
180- 1 
84-5 

89 

90 

91  

32, 187 

32 

94-5 

98 

39 

99 

30 
3 1 

04-6 

07 

09 

13 

17 

n 

59 
84-5 - 

Melting 
point, 
-c 

- 

7 

! 

- 6 

1-5 

17 

16 - 

Nitro derivative 

Position of 
nitro 

groups 

',4 

3,s 
1.6 
> 
1,6 

1.5 

5 .  
5,6 

) 

) 

3, 
3,s 

4.6 
8.5 

2,6 

t,6 

4. 
4.6 

5. 
2.6 

5,  
3,5 

5,6 

2.6 

t.5 
1.4' 

Sulfonarnide - 
osition o 
sulfona 
nde grou - 

- 

Miscellaneous 

!,4-Dinitrobenzenesulfenyl chloride 
adduct. 123 4 

)xid - 2-chlorobenzoic acid, 141 
)xid - 3-chlorobenzoic acid, 158 
)xid -* 4-chlorobenzoic acid. 240 

)xid + 2-chlorobenzoic acid, 141 

)xid + 3-chlorobenzoic acid, 158 
)xid -* 4-chlorobenzoic acid. 240 

lulfonyl chloride, 50 

'olymerizes on heating with benzoyl 
peroxide 
)xid - 3-chloro-2-methylbenzoic acid. 
159 

)xid - 2-chlorobenzoic acid, 141 

CrOaIHzSO. 
)xid - 4-chloro-3- 
methylbenzoic acid, 209 10. Oxid 

aq KMnO, 
.4-chloroisophlhdlic 

acid, 294 5 
'olymerizes on heating with peroxide 

Fe 
I - 1.2-dichloro-4 5-dimethvl 
benzene, 76 
)xid - 4-chlorohenzoic acid. 240 

~hlorosulfonic acid in chl - 3-sulfonyl 
chloride 54 6.60 Oxid - 2.6-di- 
chlorobenzoic acid 139 

dil HNO, 
)xtd -2.5-dichlorobenzoic 
acid, 154 
)xid - 2,4-dichlorobenzoic acid, 164 
)xid - 3.5-dichlorobenzoic acid, 188 

aq KMnO, 
)xid * 2-chlorobenzene 
tricarboxylic acid, 285 (anh ), 278 (hyd ) 

alk KMnO 
)xid - 2 2.3-dichloro- 
benzoic acid, 163 

I x id  -* 3,4-dichlorobenzoic acid, 206 

iulfonyl chloride, 31-4 

Soiling with dil HNO, - 3-chloro-4- 
methylbenzoic acid. 196 

'icrate, 137 
)xid - 3-chlorobenzoic acid, 158. 155 

*Derivative data given in  order m p ,crystal color, solvent from which crystallized 
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TABLE V .  ORGANIC DERIVATIVES OF H A L I D E S  
C) Aryl halides 2. Chlorides b) Solids (Listed in order of increasing m.p.)* 

Name 

!,5-Dichloro-1.4dimethylbenzene (2.5. 
Dichloro p-xylene) 

I-Chlorobiphenyl 
!,4,5-Trichlorotoluene 

'entachlorobenzene 
, .S-Dichloronaphthalene 

- 
Meltin; 
point, 
OC 

Boiling 
point, 
-c 

Nitro derivative 

54 50 
178 80 

169 

a, 
140-1 

i3 5, 
151 

$1 2, 
163-4 

i8 9, 
149-50 
19 

to- 1, 
161-2 

i6. 
92-3 

i4 

98-9 

75 
'03-5 

50 and 
158 
8 
38-9 
2 

2 

9-90, 
226 7 
43, 146 

42 

Position ( 

nitro 
groups 

Sulfonamide 

Miscellaneous 
sulfona- 
nide group 

Hydrolysis - 2-chlorobenzoic acid, 142 
Oxid -* 2.4.6-trichlorobenzoic acid, 

160-1 
Oxid -* 2-chlorobenzoic acid. 141 
nff  16337, Dtn 1 3147 Oxid 

CrO./ac a - 5,6-dichloro-l,4- 
naphthoquinone, 18 1 

Oxid -* 2,3,4-trichlorobenzoic acid, 
186-7 

Oxid - 3,4,5-trichlorobenzoic acid, 203, 

Cl, 2.3.4.5-tetrachloro- 
toluene, 97-8 

dil HNO, 
Oxid 2,3,5-trichloroben- 

zoic acid, 162 

Sulfonyl chloride, 65 

Cr03/ac a 
Oxid 4.4'-dichloro- 

benzophenone, 145 
Picrate. 81 

dil HNO, 
O x i d  phthalic acid, 200-6 

Sulfonyl chloride, 35-40 
Sulfonyl chloride, 118 

CrOa/ac a 
Oxid 5.8-dichloro-l,4- 
naphthoquinone, 173 4 Boiling 
HNO,(D = 1 3) - 3 6-dichloro- 
phthalic acid. 194 185 

Oxid - 2.5-dichloroterephthalic acid, 
306 

Oxid - 4-chlorobenzoic acid, 240 
Oxid - 2,4,5-trichlorobenzoic acid, 168 

Sulfonyl chloride, 141 
CrO,/ac a 

Oxid 3-chlorophthalic 
acid, 185 7 Picrate. 87 

dil HNO 
Oxid -2 4-chlorophthalic 
acid, 157 

Sulfonyl chloride, 136, C12 in chl - 1,2, 
6-trichloronaphthdlene, 92 Oxid 

CrOJac a I 4-naphthoquinone 

deriv 148 9 
Chlorosulfonic acid - hexdchloro- 
benzene, 229 

Oxid - 4-chlorobenzoic acid, 240 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  V.  ORGANIC DERIVATIVES O F  H A L I D E S  
C) Aryl halides 2. Chlorides b) Solids (Listed in order of increasing m.p.)* (Continued) 

Name 
Melting 
point, 
-c 

33 

Boiling 
point, 
'C 

180" 

t42 

509 

- 

34 

35 

Nitro derivative 

Octachloronaphthalene 

Position of Miscellaneous 
sulfona- 

mide group 

Br, in CS2 1.2-dibromo-5.6.7.8-tetra- 
chloronaphthalene, 142 

CrOi/ac a 
Oxid 2,4-dichloro-I- 

naphthol, 106-7 Boiling HNO, + 

phthalic acid, 200-6 
fuming HNOi 

Oxid * hexachloro-l,4- 
naphthoquinone, 222 SbCI. in CCL -< 

cherry-red color 
2 Sulfonyl chloride, 221-5, Oxid -< 9,10- 

anthraquinone, 286, Maleic anh 
adduct. 258 9 

Boiling with fuming HNOÃ + cone 
H,SO, tetrachloro-1.4-benzoquinone 
(chloroanil), 290 

198,200 

9.10-Dichloroanthracene (meso-Di- 
chloroanthracene) 

Hexachlorobenzene 

'Derivative data given in order m p , crystal color, solvent from which crystallized 

209- 10, 
ye1 

229, 
sub1 , 
226 
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TABLE V. ORGANIC DERIVATIVES O F  H A L I D E S  
C) Aryl halides 3. Bromides a)  Liquids (Listed in order of increasing atmospheric b.p.)* 

Nitro derivative Sulfonamide 

'osition 01 
nitro 

groups 

Miscellaneous 

Bromobenzene I-Naphthylamide, 161,2,4-Dinitroben- 
zenesulfenyl chloride adduct 140- 1 

Oxid -* 2-bromobenzoic acid, 150 
Oxid + 3-bromobenzoic acid, 155 
Oxid -* 2-bromobenzoic aad ,  150 
Oxid -* 4-bromobenzoic acid, 25 1 
Polymerizes on heating with benzoyl 
peroxide 

Oxid - 2-bromobenzoic acid, 150 
Polymerizes on heating with benzoyl 
peroxide, Oxid - 4-bromobenzoic 
acid, 251 

Oxid - 3-bromophthalic acid, 188 

2-Bromotoluene 
3-Bromotoluene 
1-Bromo-2-ethylbenzene 
1-Bromo-4-ethylbenzene 
1-Bromo-2-vinylbenzene (o- 
Bromostyrene) 

1-Bromo-2-isopropylbenzene 
1-Bromo-4-vinylbenzene ( p -  
Bromostyrene) 

Oxid - 4-bromobenzoic acid, 25 1 

Anilide, 143 
Oxid - 2.5-dibromobenzoic acid, 157 
Oxid - 3.4-dibromobenzoic acid 235 
Picrate, 134, Carbonation of Grignard -* 

1-naphthoic acid, 162 
3xid - 2-bromobenzoic acid, 150 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  V. O R G A N I C  D E R I V A T I V E S  O F  H A L I D E S  
C) Aryl halides 3. Bromides b) Solids (Listed in order of increasing m.p.)* 

Melting 
point, - c 

Miscellaneous 

Oxid - 4-bromobenzoic acid, 251 
Picrate, 86,79,2,4.7-Trinitr0flu0ren0ne adduct, 

138-40 
Oxid - 3.4-dibromophthalic acid, 196 
Oxid - 3,6dibromophthalic acid, 135 

Boiling . 
point, 

"C 

184 
28 1 

219 
310 
271 

Oxid - 4-bromobenzoic acid, 251 

Sulfonamidc 

1;; 1 I lb8  l3 1 1 1 Oxid - 4-bromobenzoic acid, 251 

Nitro derivative 

M P 

208 

195 

222 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

M P 

84 

Position of 
sulfona- 

mide grout 

8 

2 

2 

Position of 
nitro 

groups 

2,5 
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T A B L E  V.  O R G A N I C  D E R I V A T I V E S  OF H A L I D E S  
C) Aryl halides 4. Iodides a) Liquids (Listed in order of  increasing atmospheric b.p.)* 

No 

I 
2 
3 
4 
5 

D? 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

lodobenzene 
3-Iodotoluene 
2-Iodotoluene 
1-Iodo-4-isopropylbenzene 
1-lodonaphthalene 

Name 
Boiling 
point 

*C 

Melting 
point, 

-C 

Nitro derivative 

188-7 
204 
21 1 
236-8 
305 

n$' 
M P 

Miscellaneous 

Sulfonamide 

Position of 
nitro 

groups 

1620 

M P 
Position of 
sulfona 

mide group 

1831 
1 698 
1698 

171 
108 
103 

4 
4.6 
6 

Br, - 1-Bromo-4 iodobenzene 91 
Oxid - 3-iodobenzoic acid. 187 
Oxid - 2-iodobenzoic acid. 162 
Cl, in chl --di~hloride (Ar id , )  110 
Picrate, 128 
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T A B L E  V.  O R G A N I C  D E R I V A T I V E S  OF H A L I D E S  
C) Aryl halides 4. Iodides b) Solids (Listed in order of increasing m.p.)* 

1 Name 

Nitro derivative 1 Sulfonamide 1 
Position of Miscellaneous 

sulfona- 
mide group 

Cl. in chl -> dichlonde (ArICI,), 66 

Picrate, 95 
Cl. in chi -> dichloride (ArICI,), 102 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE VI

Phenylurethane.

ROH + C6H5N=C=O -» C6H5NHCOOR

Phenylurethane
(Phenylcarbamate)

From the dry alcohol with phenylisocyanate without solvent.
For directions and examples see: Linstead, pp. 34-35; Shriner, p. 211; Vogel, p. 264; B. T. Dewey and N.

F. Witt, Ind. Eng. Chem., Anal. Ed., 12, 459 (1940); 14, 648 (1942).
From the dry alcohol with phenylisocyanate in petrol ether.
See: Wild, pp. 55-57.

l-Naphthylurethane {a-Naphthylcarbamate). *

ROH + 1-C,0H7N=C=O — 1-C,0H7NHCOOR
l-Naphthylurethane

(a-Naphthylcarbamate)

From the dry alcohol with 1-naphthylisocyanate without solvent.
For directions and examples see: Cheronis, pp. 475-479; Linstead, pp. 34-35; Shriner, p. 211; Vogel, p.

264; V.T. Bickel and H. E. French, /. Amer. Chem. Soc., 48, 747 (1926); H. E. French and A. F. Wirtel, J
Amer. Chem. Soc. ,48, 1736(1926).

From the dry alcohol with 1-naphthylisocyanate in petrol ether.
See: Cheronis, pp. 476-477; Wild, pp. 55-57.

p-Xenylurethane(4-Btphenylylurethane).

ROH + />-C6H5C6H4N=C=O -» /j-C6H5C6H4NHCOOR
p-Xenylurethane

(4-Biphenylylcarbamate)

From the alcohol with />-xenylisocyanate in toluene.
For directions and examples see: G. T. Morgan and A. E. J. Pettet, /. Chem. Soc., 1 124 (1931); B. Witten

and E. E. Reid, J. Amer. Chem. Soc., 69, 2470 (1947).
From the alcohol with />-xenylisocyanate in a benzene — petrol ether mixture.
See: M. J. van Gelderen, Rec. Trav. chim., 52, 969 (1933).

p-Nitrobenzoate. *

ROH + OjN^f V-COC1 -» O2N— / V-COOR + HC1

/>-Nitrobenzoate

From the alcohol in excess and />-nitrobenzoyl chloride.
For directions and examples see: Cheronis, pp. 467-469, 471; Shriner, p. 212; Vogel, p. 263; Wild, p. 52;

M. D. Armstrong and J. E. Copenhaver, J. Amer. Chem. Soc., 65, 2252 (1943).
From an aqueous solution of the alcohol with />-nitrobenzoyl chloride in a ligroin-benzene mixture.
See: Cheronis, pp. 468-469, 472.
From the alcohol with />-nitrobenzoyl chloride in pyridine.
See: Shriner, p. 212; Wild, p. 52; L. F. King, J. Amer. Chem. Soc., 61, 2383 (1939).
From the alcohol with />-nitrobenzoyl chloride in aqueous sodium hydroxide.
See: Wild, p. 52.
From the alcohol with p-nitrobenzoyl chloride in an aqueous solution of sodium acetate and potassium hy-

droxide at low temperature.
See: Wild, p. 53; F. A. Menalda, Rec. Trav. c*/m.,49,967(1930); H. Henstock, J. Chem. Soc., 216 (1933).

3,5-Dinitrobenzoate.*
N02

ROH + -COCl — V-COOR + HC1

NO2 NO2

3,5-Dinitrobenzoate

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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EXPLANATIONS AND REFERENCES TO TABLE VI (Continued) 

From the alcohol in excess with 3,5-dinitrobenzoyl chloride. 
For directions and examples see: Cheronis, pp. 467-470; Shriner, pp. 212-213; Vogel, p. 262; G. B. Malone 

and E. E. Reid, J. Amer. Chem. Soc., 51,3424 (1929). 
From an aqueous solution of the alcohol with 3,5-dinitrobenzoyl chloride in a ligroin-benzene mixture. 
See: Cheronis, pp. 468-469,472. 
From the alcohol with 3,5-dinitrobenzoyl chloride and pyridine in benzene. 
See: Linstead, p. 34; Wild, p. 53; T. Reichstein, Helv. chim. Acta, 9,799 (1926); W. M. D. Bryant, J .  Amer. 

Chem. Soc., 54,3758 (1932). 
From the alcohol with 3,5-dinitrobenzoyl chloride and a catalytic amount of pyridine in isopropyl or n- 

butyl ether. 
See: Cheronis, pp. 469,47 1. 
From the alcohol with 3,5-dinitrobenzoyl chloride in pyridine. 
See: Cheronis, p. 469; Shriner, pp. 212-213; Vogel, pp. 262-263. 
From the alcohol with 3,s-dinitrobenzoyl chloride in aqueous potassium hydroxide. 
See: Linstead, p. 34. 
From the alcohol in aqueous sodium hydroxide and potassium acetate with 3,s-dinitrobenzoyl chloride 

in a benzene-ligroin mixture. 
See: Wild, pp. 53-54; W. N. Lipscomb and R. H. Baker, J. Amer. Chem. Soc., 64,179 (1942). 

Hydrogen phthalate. * 
COOH 

Â¥O + a:> - RR 
Alkyl hydrogen 

phthalate 

COOCR3 

R3COMgBr + acO> - 
CO COOH 

tert-Alky! hydrogen 
phthalate 

From the alcohol with phthalic anhydride. 
For directions and examples see: E. E. Reid, J. Amer. Chem. Soc., 39,1250 (1917); J .  F. Goggans and J .  E. 

Copenhaver, J. Amer. Chem. Soc., 61,2909 (1939). 
From the alkoxymagnesium halide derived from a tertiary alcohol (prepared from the alcohol with ethyl- 

magnesium bromide) with phthalic anhydride in ether or an ether-dioxan mixture. 
See: W. A. Fessler and R. L. Shriner, J. Amer. Chem. Soc., 58, 1384 (1936). 

Hydrogen 3-nitrophthalate.* 

COOH 

ROH + go> - + 
COOR 

CO COOR COOH 
, I 

NO2 NO, NO2 
Main product Trace 

Hydrogen 3-nitrophthalates 
(3-Nitrophthalic acid monoalkyl esters) 

From the alcohol with 3-nitrophthalic anhydride. 
For directions and examples see: Cheronis, pp. 473-474; Linstead, p. 35; Shriner, p. 213; Vogel, p. 265; 

Wild, p. 59; G .  M. Dickinson, L. H. Crosson and J .  E. Copenhaver, J. Amer. Chem. Soc., 59, 1094 (1937); 
B. H. Nicolet and J .  Sacks, J. Amer. Chem. Soc., 47, 2348 (1925); A. J. Veraguth and H. Diehl, J. Amer. Chem. 
Soc., 62,233 (1940). 

From a high boiling alcohol with 3-nitrophthalic anhydride in toluene. 
See: Linstead, p. 35; Shriner, p. 213; Vogel, p. 265; Wild, p. 59; G. M. Dickinson, L. H. Crosson and J. E. 

Copenhaver, J. Amer. Chem. Soc., 59,1094 (1937). 

'Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of  derivatives. 
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EXPLANATIONS AND REFERENCES TO TABLE VI (Continued) 

Pseudosaccharin ether (Pseudosaccharin derivative). 

Pseudosaccharin Pseudosaccharin 
chloride ether 

From the alcohol with pseudosaccharin chloride without solvent. 
Fordirections and examples see: Vogel, p. 266; Wild, pp. 60-61; J .  R. Meadoe and E. E. Reid, J. Amer. 

Chem. Soc., 65.457 (1943). 
From the alcohol with pseudosaccharin chloride in chloroform. 
See: H. Bohme and H. Opper, 2. Anal. Chem., 139,255 (1953). 
From the alcohol with pseudosaccharin chloride and a catalytic amount of pyridine in chloroform. 
See: Cheronis, p. 482; H.   oh me and H. Opper, Z. Anal. Chem., 139,255 (1953). 

Cyanuric acid Cyanic acid Cyanic acid dimer 

ROH + H2NCON=C=0 -* HiNCONHCOOR 
Allophanate 

From the alcohol with cyanic acid (prepared from the depolymerization of cyanuric acid). 
For directionsand examples see: Linstead, p. 36; A. Behil, Compt. rend., 168, 945 (1919); M. A. Spielman, 

J. D. Barnes and W. J .  Close, J. Amer. Chem. Soc., 72, 2520 (1950); H. W. Blohm and E. I. Becker, J. Amer. 
Chem. Soc., 72,5342 (1950); Chem. Revs., 51,471 (1952). 

From the alcohol with sodium cyanate and dry hydrochloric acid in dioxane. 
See: E. S. Lane, J. Chem. Soc., 2764 (1951). 

Benzoate 

Especially for polyhydric alcohols. 
From the alcohol with benzoyl chloride. 
For directions and examples see: Shriner, p. 21 2. 
From the alcohol with benzoyl chloride in anhydrous pyridine. 
See: Cheronis, pp. 481-482; Shriner, p. 212; Vogel, pp. 243,447. 
From the alcohol with benzoyl chloride in aqueous sodium hydroxide. 
See: Vogel, p. 447. 

Acetate. 
ROH + (CH3CO)20 -< CH3COOR + CH3COOH 

Acetate 
Especially for polyhydric alcohols. 
From the alcohol with acetic a-nhydride and sodium acetate. 
For directions and examples see: Linstead, pp. 35, 39; Shriner, p. 2 12. 
From the alcohol with acetic anhydride in pyridine. 
See: Shriner, p. 212. 
From the alcohol (especially a tertiary alcohol) with acetyl chloride in the presence of magnesium. 
See: A. Spassow, Chem. Ber., 70B. 1926 (1937). 
NOTE: For additional information regarding directions and examples for the preparation of derivatives 

of polyhydric alcohols see explanations and references to Table XIX, p. 326. 

*Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted lor the preparation of  derivatives. 
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T A B L E  V I .  O R G A N I C  D E R I V A T I V E S  O F  A L C O H O L S  

Name 

Methanol (Methyl 
alcohol) 

Ethanol (Ethyl alcohol) 

2-Propanol (Isopropyl 
alcohol) 

d.1-3-Buten-2-01 (Methyl 
vinyl carbinol) 

2-Propen-1-01 (Allyl 
alcohol) 

I-Propanol (n-Propy I 
alcohol) 

2-Butanol (d.1-see-Butyl 
alcohol, Ethyl methyl 
carbinol) 

2-Methyl-2-butanol (tert- 
Amy1 alcohol) 

2-Fluoroethanol 
2-Methyl-I-propanol (Isc 
butyl alcohol) 

3-Buten-1-01 

!/,I-3-Methyl-2-butanol 
(sec-Isoamyl alcohol, 
d.1-Isopropyl methyl 
carbinol) 

3-Pentanol (sym-see-Am! 
alcohol, Diethyl car- 
binol) 

I-Butanol (n-Butyl 
alcohol) 

d,/-2-Pentanol (see-Amy1 
alcohol) 

32-Dimethyl-2-butanol 
(d.1-Pinacolyl alcohol, 
tert-Butyl methyl 
carbinol) 

2,3-Dimethyl-2-butanol 
(Dimethyl isopropyl 
carbinol) 

Boiling 
point, 
*c 
- 
4 65 

8 32 

2 4 

4-6 

7 1 

7 I 

9 5 

02 3 

05 
08 1 

22 5- 
3 5'55 
14, d 
1 10-2 

16 1 

17 6, 
1 I6 
19 85 

20 4 

20 5 

23 

a )  Liquids (Listed in order of increasing atmospheric b.p.)* 

Meltm 
point, 
.c 
- 
P 
- 97 

P 
-117 

8 9  5 

8 55 

90 2 

3 

14 

22 

Phenyl- 
urethane 

47, al 

52 

75-6, It 
Pet 

70 

57, pet 

64 5, 
pet 

42, pet 
eth 

86, Igr 

23 4-4 : 

68 

W-9 

6 1 

77-8, 
pet 
eth 

65-6, 
pet 
eth 

$3 5 

- 

I Naph 
thy! 

methane 

24, Igr 

9, lgr 

06 

08 

0.76 

7 

2 

28 
04 

09 

5, lgr 

I 

4 5.76 
d 88- 
9 1 

01 

3 5 

- 
I Nitro- 
enzoate 

6, dil 
al 

7, al 

10 5, 
It pet 
108 

8 

5, pet 

5-6, 
dil al 

5 

3 

7 

1 6 4  
35-6 
7 

08 
(tor ), 
al 
3, al 

23, pet 
eth 

9-50 

4, pet 
eth 

6 

16, 
117-8 

7 

01.99, 
97 

4,62 5 

2 

07, 
ye1 - 
wh , 
pet 
eth 
11, 
ye1 , 
bz - 
pet 
eth 
6 5, 
ye1 , 
pet 
eth , 
62 5 - 

- 
Hydro- 

gen 
ihthalat 
.- 

2 5 
(tor ) 

8 

4 1-4 
(tor ), 

pet 
eth - 
bz 
(9 1 )  
9-60 

5, pet 
eth 

9, d 
34, 
I 34 

3 1-5 
(tor ) 
0-1, 
d 34, 
1 34 
5-6, It 
pet 

Miscellaneous 

- 

P~eudosaccharin 
ether, 182 (cor ) 

Pseudosaccharin 
ether, 2 19 (cor ) 

Pseudosaccharm 
ether. 137 (cor ) 

Allophandte, 152, 
Constant boil 
mixt with 
21 7 6 " ~ w . b ~  
80 

Pseudosaccharin 
ether, 124 5 
(tor ) 

Pseudosaccharin 
ether, 65 5 (cor ) 

Pseudosaccharin 
ether, I00 (cor ) 

/ [a ]g  + 5  34, in 
al 

Pseudosaccharin 
ether, 96 (cor ) 

Pseudosaccharin 
ether, 38 (cor ) 

Mlophanate, 152 
(tor ) 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE V1. ORGANIC DERIVATIVES OF ALCOHOLS 
a)  Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 

Name 

- 

2-Methyl-2-pentanol 
(D~methyl n-propyl 
carb~nol) 

2-Methoxyethanol 
(Methyl cellosolve, 
Ethylene glycol mono- 
methyl ether) 

2-Methyl-3-pentan01 
(Ethyl ~sopropyl 
carb~nol) 

1-Chloro-2-propanol 
2-Methyl-l-butanol 
(Actwe amyl alcohol, 
d-sec-Butyl carblnol) 

2-Chloroethanol (Ethylen' 
chlorohydr~n) 

dJ4Methyl-2-pentanol 
(Isobutyl methyl car- 
btnol) 

3-Methyl-l-butanol 
(pr~m-Isoamyl 
alcohol) 

3-Methyl-2-pentanol (sec- 
Butyl methyl carb~nol) 

2-Ethoxyethanol (Ethyl- 
eneglycol monoethyl 
ether) 

3-Hexanol (Ethyl n. 
propyl carb~nol) 

1-Pentanol (n-Amy1 
alcohol) 

d,l-2-Hexanol (n-Butyl 
methyl carb~nol) 

2.4-Dimethyl-3-pentanol 

2-Isopropoxyethanol 
(Ethylene glycol mono- 
isopropyl ether) 

- 
Phenyl 
urethane 
- 

50 

3 I 

5 I 

143, et 
d C  

56-7, 

Igr 

65-6 

46 

95, eth . 
F t  
eth , 
96-9 

I32 5, 
a1 

- 

- 
I-Naph 

thy1 
uretham 
- 

I125 
3 0 

i2, lgr 

101 

i8 

18 

'2 

)7 3- 5 

$0- I, 
k r  

58 

50 5 

35.99 

I I8 

- 

- 
3 3 -  

Dlnltro- 
benzoate 

15, ye1 , 
Pet 
eth 
I I 

13 5, 
ye1 , 
Pet 
eth , 
41 

15, a1 

17, ye1 - 
wh , 
pet eth 

- 
Hydro- 

gen 
>hlhalat, 

'0 69 
71, ra- 
cemlc 

16-7, 
Pet 
eth 

15 5 

1 29 

M~scellaneous 

benzoate, I82 3, 
dl . Allophanate, 
I28 
hphenyl ure- 
thane, 51 

-5 756 

seudosacchar~n 
ether, 64 (cor ) 

dkah + heat -. 
propylene ox~de 
b p  35 

hphenyl ure- 
thane, 43 

'seudosacchar~n 
ether, 68-9 It 
Pet 
'seudosacchar~n 
ether, 62 (cor ) 
8,5-D~n~trophenyl 
urethane, 40 
Zamphor-like 
odor 

.r~phenylmethyl 
ether, 7 I 0- 5, 
me a1 

*Der~vat~ve data glven in order m p ,crystal color, solvent from which crystallized 

81 
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T A B L E  VI.  O R G A N I C  D E R I V A T I V E S  OF A L C O H O L S  

> 3-Hydroxy-2-butanone 
(d,l-Acetom, Acetyl 
methyl carbmol) 

) I-Hydroxy-2-propanone ! (Ace101 Acetyl car- 

2-Methyl-I-pentanol(2- 
Methyl-n-amyl alcohol) 

I 2-Bromoethanol (Ethylen 
bromohydr~n) 

I 2-n-Propoxyethanol 
(Ethylene glycol mono- 
n-propyl ether) 

I Trichloroethanol 
I 3-Methyl-I-pentanol 

4-Methyl-I-pentanol 
(Isodmyl carblnol 
Isohexyl alcohol) 

1 d.14Heptanol (Dl-n 
propyl carblnol) 

1 I-Hexanol (n-Hexyl 
alcohol) 

I d I-2-Heptanol (n-Amy1 
meth) I carb~nol, Tee- 
Heptyl alcohol) 

2-1sobutoxvethanol 
(Ethylene glycol mono- 
~sobutyl  ether) 

! 2-~ec-Butoxyethanol 
(Ethylene glycol mono- 
see-bu~yl ether) 

2.4-Dimethyl-I-pentanol 

a )  Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 

- 
Phenyl- 
urethane 

28 9 

$7 

I8 (cor 

I2 

- 

- 
Naph 
thyl- 

irethane 

- 
lydroge 
3-n11ro 
~hthalat 

145. 
141, 
bz 

38 5 
40, bz 

Pel 
21 h 

24 

( ~ 0 1  ), 
123 

54-5, 
bz -pe 
eth - 

- 
Hydro- 

gen 
hthalat( 
- 

0 

5 

7 5 
d.1 
76 5 

- 

Camphor-11ke 
odor, Al lo- 
phanate, I52 

) 

Sem~carbazone, 
185. a1 ,202, 
2,4-DI~IITO- 
phenylhydra- 
zone, 3 18, or , 
PhN02-to1 

Sem~carbazone, 
196. a1 , 2.4-Dl- 
n~trophenylhy- 
drazone, I28 5 
(cor ), or , a1 

Urethane 64 5 

'seudosacchar~n 
ether 60 (cor ) 

7-Xenylurethane. 
74-5, pet 

*De r~va t~ve  data glven In order m p ,crystal color, solvent from wh~ch  crystall~zed 

82 
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T A B L E  V I .  O R G A N I C  D E R I V A T I V E S  O F  A L C O H O L S  
a )  Liquids (Listed in order of  increasing atmospheric b.p.)* (Continued) 

Name 

3-Chloro-1-propanol(3- 
Chloropropyl alcohol) 

2-Methyl-1-hexanol 

2-Ethyl-l-pentanol(2- 
Ethyl-n-amyl alcohol) 

d.1-(IT-2-Methylcyclo- 
hexanol (CIS-Hexa- 
hydro-o-cresol) 

4-Hydroxy4-methyl-2- 
pentanone (Diacetone 
alcohol) 

d.1-tranv-&Methyl- 
cyclohexanol 
(~rans-Hexahydro-o- 
cresol) 

2-n-Butoxyethanol (Ethyl 
ene glycol mono-n- 
butyl ether) 

2-Aminoethyl alcohol 
(Ethanolamtne) 

2.6-Dimethyl-4-heptanol 
(Dt-tsobutyl carbtnol) 

Furfuryl alcohol (2-Fury1 
carbtnol\ 

i,l-CIS-3-Methylcyclo- 
hexanol (CIS-Hexa- 
hydro-m-cresol) 

i,l-c1s-4-Meth ylcyclo- 
hexanol (CIS-Hexahydro 
p-cresol) 

i.1-1rans-4-Methylcyclo- 
hexanol (trans-Hexa- 
hydro-p-cresol) 

i,l-trans-3-Methylcyclo- 
hexanol (trans-Hexa- 
hydro-m-cresol) 

:IS-2.5-Dimethylcyclo- 
hexanol 

trans-2.4-Dimethylcyclo- 
hexanol 

l.3-Dich1oro-2-propanol 

8 

D 1 
93 4 

35 
mixt 
r1v + 
tram. 
0 I05 
? 

I 2 .  
gr -dl 

) 

1 8  

I8 9 

!4 5, 
n ix t  
.IT + 
ranv 
112 5 

4 
ntxt  
-1s + 
ran7 
15 85 
i8 

I 

*Derlvatlve data gtven tn order m p ,crystal color, solvent from which crystallized 

83 

I-Naph- 
thyl- 

urethane 

I 2  
55 6 

3 

) 

n tx t  
? I T  + 
trans 
55-6 

1 

) 

I 

1 

i 

- 

'7 

8 9 

5 

I 4  5 
mtxt 
C U  + 
trans 
85 90 

3 I 

I 2  

34 

39 40. 
mtxt 
CIS + 
trans 
I25 3( 
7 8. 
mixt 
CIS + 
!ran< 
30 5 

- 

lydroge 
3-n~tro- 
~hthalat 

Hydro 
gen 

phthalatc 

I03 4 
lo4 5 

I24 5 
mixt 
ClT  + 
Irons 
95 6 

I I 8  

3 5 

32-3 

72 3 

1 19-25. 
ac a 

93 4 

- 

M~scellaneous 

-Xenylurethdne, 
88 0- 5, pet 

-Xenylurethane. 
77-77 5. pet 

)dor o f  Amy1 
dlcohol 

)x~me. 57 5-8 5 
lgr -eth 

-Nitrophenyl- 
urethane. 58 7 
9 l.CCl, 
I-I-Naphthyl- 
urea. I86 (cor ) 

Ptcrate, I60 
Xenylurethane. 
I I 8  Al lo- 
phdnate, I56 

Irethane, 50, 
Pseudosdccharin 
ether 55 

,IlophdfldIe, 
I57 8 
,cetdte, b p 
19g7' * 
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T A B L E  VI .  O R G A N I C  D E R I V A T I V E S  O F  A L C O H O L S  
a )  Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 

Name 

3-Bromo-l-propanol 
(Tnethylene bromo- 
hydrln) 

r1~-2,4-DimethyIcyclo- 
hexanol 

1-Heptanol (n-Heptyl 
alcohol) 

rrans-2,SDime~ylcyclo- 
hexanol 

2.2-~ethylcycIohexanol 
Tetrabydrofurfuryl 
alcohol 

2-Methyl-1.2-propanediol 
(Isobutylene glycol) 

d.1-2-Octanol 

2.2-Dibromoethanol 
l,3,5-Trimethylcyclo- 
hexanol 

LJButanedioI (2,3- 
Butylene glycol) 

~yclohexyl carbinol 
(Hexahydrobenzyl 
alcohol) 
!,3-D~chloropropanol 

cis-33-Dimethylcydo- 
hexatml 

trans-3,SDimethyl- 
cyclohexanol 

~,1-1.2-Propa~iol (a- 

Propylene glycol) 

- 
Bolllng 
polnt 
.c 

l76d 

176 

I76 8 

I77 

I77 
I 77-8,4a 

I78 

I79 

179-8 I 
I81 

neso 
I81 7 ' l  

d,l 
I76 7 4 2  

I82 

I82 

I82 7 

I84 6 

185754 

187 

d.1 I87 

I87 4 

189 
CIS 

191-3, 
frans 
I96 

I93 
) 

193-ST4' 

- 

I907 

182242 

I 90791; 

19225 
I 0544 

I 999i4 

18205 

1 8876i6 

neso 
i 0433 

I9280 

) 8328 

1 9I28i4 

)9IO!liL 

i 0 9146. 
I 09166 

I 0354i3 

) 9073:6 

1 93 10i3 

191 19:' 

- 
Phenyi 

urethane 

- 

60 65 

85 
61, pet 
eth 

51s 
I40 5 

311 

neso 
bls 
20 I 

'3 

33-4 

51s l53$ 
143-4 

I I9 
:Is 
83 5, 
a1 , 
trans 
95. a1 

7 

I Naph 
thy1 

~rethane 
- 
13 

;2 

i3-4, 
62 5 

3 

10 I 

- 
Hydro- 

gen 
~hthalate 
- 

6 5- 
I7 5 

15, d.1 
75 

1-3 5, 
eth - 

- 

M~scellaneou~ 

Pseudosaccharin 
ether, 55 (wr ) 

Allophanate, I25 

Diphenylurethane, 
81, me a1 

Urethane 90-1 

Dibenzoate dJ 
53 4, meso 
75 5-6 2 

4cetate. b p 
199-201 740 

2-Naphthylure- 
thane, 99 

Pseudosaccharin 
ether, 34 (cor ) 

~Xenylurethane, 
80, pet , Pseudo- 
saccharin ether, 
53 5 (cor ) 

Acetate, b p 
194-5750, O- 

N~trobe.nzoate, 
62 

Acetate, b p 
201-2 

Acetate, d.1, b p , 
I96 d, [a ]g  
+4 55.1. [a ]g  
-7 74 

Monostearate, 
59 5, Dtstearate, 
72 3 

Acetate, b p 
206 7 

*Derlvat~ve data glven in order m p , crystal color, solvent from which crystall~zed 

84 

Copyright 1967 by CRC Press, Inc.



T A B L E  V I .  O R G A N I C  D E R I V A T I V E S  O F  A L C O H O L S  
a )  Liquids (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

Name 

242-Methoxyethoxy)- 
ethanol (D~ethylene 
glycol monomethyl 
ether) 

5-Nonanol 
1-Octanol (n-Octyl 
alcohol) 

2-Methyl-2.4-pentanediol 

242-Ethoxyethoxy)- 
ethanol (Dlethylene 
glycol monoethyl 
ether) 

Glycol (I ,2-Ethanedlol) 

I-Linalool (I-Llnalyl 
alcohol) 

Benzyl alcohol 

i.1-1.3-Butanediol (d 1-1.3 
Butylene glycol 

i I-2-Decanol (Methyl 
n-octyl carblnol) 

I-Nonanol (n-Nonyl 
alcohol) 

1.3-F'ropanediol (Trl- 
methylene glycol) 

5-Methylbenzyl alcohol 
(3-Tolyl carblnol) 
x 4-Dimethylbenzyl 
alcohol (a-Methyl- 
4-tolyl carblnol) 

I-Phenyl-n-propyl alcohol 
(d I-Phenylethyl 
carb~nol) 

L,3-Dibromo-l-propanol 

!-Phenethyl alcohol (2- 
Phenylethanol) 

*Derlvatlve data glven In order 

- 
Phenyl- 
urethan~ 
- 

74 72 

i 1  I57 

55 6 

77 
75 5 
76, pel 
eth 

122-3 
d 
115-6 

50.69. 
62-4 

it I37 

j6, pet 
eth 

14 

18,79- 
80, a1 

I2 3, 
me a1 
d.1 
110 
- 

p ,crystal color, solvent from whlch crystall~zed 

85 

- 
Naph 
thy1 

rethane 

7 

1 I76 

5 5, 
It pet 

3 

34 

84 

9 ,  It 

F t  
5 5 

I I64 

I6 

12 

I9 

52, I47 

- 

- 
3 5- 

>~nltro 
enzoat 

- 
I ydrog~ 
3.n11ro 
hthala 

11 4 2 
(anh 
87 9( 
(mon 
hyd ) 
w -a1 

- 
Hydro- 

gen 
>hthalat< 

-N~trophenyl- 
urethane, 73 5 
76 

illophanate, I58 
'seudosaccharin 
ether 46 (cor ) 
)dor of p~nacol. 
Heatlng wlth 2''; 
H Br dlene, 
h p 75 5-76 0 
Nltrophenyl- 

urethane, 65 8 
6 3 

~1s-4-N1tro- 
phenylurethane. 
I35 5 

xID -310 - I7  

'seudosacchar~n 
ether, I30 (cor ) 

hphenyl- 
urethane 1 
I27 8 

seudosacchar~n 
ether, 49 (cor ) 
hbenzoate, 57, 
59 

,5-Dlnltro- 
phenylurethane, 
71 

ommerclal 
lquld, Mac-hke 
~ d o r  
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T A B L E  V I .  O R G A N I C  D E R I V A T I V E S  O F  A L C O H O L S  
a )  Liquids (Listed in order o f  increasing atmospheric b.p. )*  (Continued) 

Name 

i-lsopropylbenzyl alcohol 
(d.1-Isopropyl phenyl 
carbinol) 

I 1-2-Undecanol (d 1-2- 
Hendecanol Methyl n- 
nonyl carbinol) 
!-(2-n-Butoxyethoxy )- 
ethanol (Diethylene 
glycol mono-n-butyl 
ether) 
,4-Butanediol (Tetra- 
methylene glycol) 

ieraniol 
I-Decanol (n-DecyI 
alcohol) 

!-Phenoxyethanol (Ethyl- 
ene glycol rnonophenyl 
ether) 
I-Phenylpropanol (Hy- 
drocinnamyl alcohol) 

1.5-Pentanediol (Penta- 
methylene glycol) 

I-Undecanol (I -Hende- 
canol n-Undecyl 
alcohol) 

Piethylene glycol (@,@'- 
Dihydroxydiethyl 
ether) 

!-Methoxybenzyl alcohol 
(Saligenin-2-methyl 
ether) 
!-Benzyloxyethanol 
(Ethylene glycol mono- 
benzyl ether) 
-Hexyl phenyl carbinol 
friethylene glycol (Ethyl- 
ene glycol dl-(@-hy- 
droxyethy1)ether) 
;lycerol(l,2,3-Tri- 
hydroxypropane) 

8.4-Dimethoxybenzyl 
alcohol (Veratryl 
alcohol) 

Boiling 
point 
-c 

D!' 

fi 183 
3 5 
chl 
180 

9 6, 
bz . 
then 
al 

15 
47-8. 
al 

fl 

174-5 
(tor ) 
abs dl 

12, al , 
52 

'5 

n 180 

18 

tdrogen 
nitro 
ithiildte 

J_ 

*Derivative data given in order m p , crystal color, 

17 
22 8 
[cor ) 

12 3 

17 

'3 3 
cor ) 

solvent from which crystallized 

- 
Hydro 

een 
ihthalai 

19 50 

l7, lgr 
18 (cor 

138 4 

Miscellaneous 

Oxid - Adipic 
acid, 89, Rose- 
like odor 

Oxid - Iso- 
propylphenyl 
ketone, b p 222 

t-Nitrophenyl- 
urethane 54 5- 
5 3 

Dibenzoatc, 
81 2,eth 

Pseudos~iccharin 
ether, 47 5 (cor ) 

Benzoate 64 
4-Toluene- 
sulfonate 80, al 

I Nitrophenyl 
urethane 104 
pet eth 

Mlophanate 156 
Pseudosaccharin 
ether 58 5 (cor ) 

Mlophanate, 180, 
Benzoate, 59, 
Igr 

rriphenylmethyl 
ether, 76 7, eth 

51s-Triphenyl- 
methyl ether, 
142 2 5, acet 

1-Nitrophenyl 
urethane. 216 
Tribenzodte, 
71 2,75 6 

Acetate, b p 
17012, ni: 
I 5245, Ben- 
Loate, 36 7 
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133 4-Methoxyphenyl methyl 
carbinol(4 Anisyl 
methyl carbinol) 

134 cis-Octa-9decen-1-01 
(Oleyl alcohol cis- 
Octadecenyl alcohol) 

T A B L E  V I .  O R G A N I C  D E R I V A T I V E S  O F  A L C O H O L S  
a )  Liquids (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

Boiling 
point 

O C  

belting 
point urethdne 

1 086;' 

0 8489 oil 

- 
I Naph 

thy1 
urethdne 

Miscellaneous 

Odor of anise 
Oxid -Ã 

4 Methoxy 
acetophenone 
38 

4llphanate 135 
chl 129 chl 
4 Nitrophenyl 
urethane 85 91 

Hydro 
gen 

phthalate 

*Derivative data given in order m p , crystal color, solvent from which crystallized 

Hydrogen 
3 nitro 

phthdlatc 

Nuro 
enzodte 

3 5 
D~nttro 
benzodte 
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TABLE VI.  ORGANIC DERIVATIVES O F  ALCOHOLS 

Name 

1-Phenylethyl alcohol (d I Methyl 
phenyl carbinol) 

trm-2-Methylcyclohexanol 
1-Dodecanol (n-Dodecyl alcohol, 
Lauryl alcohol) 

1,1-Dimethyl-2-phenylethanol 
(Benzyl dimethyl carbinol) 

4-Methoxybenzyl alcohol (4 
Anisyl carbinol) 

tert-Butyl alcohol (Trimethyl 
carbinol) 

3-Nitrobenzyl alcohol 

2,3,3-Trimethylcyclohexanol 
Diethanolamine (a,@'-Dihydroxy 
diethylamine) 

2,4-Hexadsen-1-01 
1-Tridecanol 

Cinnamyl alcohol 
2-Methylbenzyl alcohol (2 Tolyl 

carbinol) 
tram-Octa-9decen-1-01 (Elaidyl 
alcohol) 

d.1-Fenchyl alcohol 

1 1-Tetradecanol (Mynstyl alcohol) 

Pinacol (Tetramethylethylene 
glywl) 

/-Menthol 

1 d.1-a-Propylbenzyl alcohol 

1,1,1-Tnchloroisopropanol 
1-Hexadecanol (Cetyl alwhol) 

b) Solids (Listed in order o f  increasing m.p.)* 

- 
Melting 

point "C 

- 
Boiling 

point, "C 

- 
02 

67 4 
59 

16 

59 

61 I 

2 5 

75-803 

97 
70,2 17- 
8 150 

6" 
55 615 

57 
19 

33, 
216" 
01 5, 
d a 
201-2 

70-3rn 

1 4-gZ0 

72 

16 

7-90" 

68-70l0 

61 8"3 
90" 

86-7753 

- 
Phenyl 
urethdne 

92,91-2 
Igr 

d l  105 
74 

92 (cor ) 

82 

136, eth 

78-9 

300-1 5 
79 (cor ) 

56-7 

104,da 
82.1 a 
82 

74,7l 

1 1 1-2, 
a l , d l  
103-4 

72, bz 

'3 

- 

- 
I Naph 

thy1 
urethane 

- 
4 Nitro 
benzoate 

- 
3.5 Di 
nitro 

benmat 

Ã̂ 93 

ii 115 
lo 

12 3, 
al 
42, pe 
eth 

I5 

2 1 

04 

7 

53 

6 

- 
lydro 
gen 
nitro 

ththal 
ate 

24 
(cor 

60 

24 
(wr  : 

5 

23 5 
(wr : 

22 5 
(wr  I 

'2 
cor ) 

- 
Hydrogen 
phthalate 

108 
ac a 

50 3 
(tor ) 

99 

52 5 

169,d a 
145.1 a 
l46,l j3 
153 

SO (cor ) 

112,129- 
31, 
ac a 

50 4 

?I, 
53-4 

A 8 

- 
Pseud 

sac 
chan~ 
ethe 

54 
(COI 

i6 
(cor 

12 
(cor 

'2 
(wr  

9 5 
(wr  

Miscellaneous 

n s  1 5275, 
D." I0129 

Oxalate d I 61 

nE 15174 

Benzoate, 38, Me 
eth , b p 225-6, 
n g  1 5422, 
Dig 1 1129 

nh I 46477 
0" 094155 

@ 1 38779, 
DiO 0 78670 

Benzoate. 71 2 
Ox - 3-nitro 
benzoic acid 140 

Picrate, 109-10 

Dy 0 8223 

~rj" 1469, 
D:" 0 9274 

Diacetate, 65, 
Hydrate, 46 

\llophanate, 2 15 

-dmphor-like odor 

*Derivative data given in order m p , crystal color, solvent from which crystallized 

88 
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TABLE VI. ORGANIC DERIVATIVES OF ALCOHOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 

3 1 Piperonyl alcohol 

28 

29 

30 

2,2-Dimethyl-1-propanol (tert- 
Butyl carbinol, Neopentyl 
alcohol) 

4-Methylbenzhydrol (Phenyl 
4-tolyl carbinol) 

1-Heptadecanol 

32 

33 

4-Methylbenzyl alcohol (4-Tolyl 
carbinol) 

1-Octadecanol (Stearyl alcohol) 

34 
35 
36 

37 

40 1-Glyceryl phenyl ether I 

1-Nonadecanol 
Eicosanol 
141-Naphthyl) ethanol (d,l- 
Methyl 1-naphthyl carbinol) 

1.2-Diphenylethanol (d I-Benzyl 
phenyl carbinol) 

38 

39 

4.4'-Dimethylbenzhydrol (Di-4- 
tolyl carbinol) 

Benzhydrol (Diphenyl carbinol) 

41 

42 

Erythritol (d,/-l,2,3,4 Tetra- 
hydroxybutane) 

Dihydroxyacetone (1,3-Di- 
hydroxy-2-propanone) 

43 
44 

i 
I 

45 

2-Nitrobenzyl alcohol 
1,lO-Decanediol (Decamethylenc 
glycol) 

2.2.2-Tribromoethanol 
46 
47 

l i~onadecanol  (Myricyl alcohol) 
Phenacyl alcohol (a-Hydroxy- 
acetophenone, Benzoyl carbinol) 

48 

49 

50 

- 
Melting 

point, 'C 

n-Triacontanol (I-Hydroxytna- 
contane) 

2-Hydroxybenzyl alcohol 
(Saligenin) 

d-Sorbitol 

5 1 

trans 52 
37 

52-3 

53.58.4 

a 54 

58 

59-60 

59 5 

52 
65 
56 

67 

58, al 

58, Igr 

59, eth 

72 

72 

74 
75 5,72 

30 
35 
36 

36 5, bz 

36-7 

39-93, 
112 
(anh ) 

32 5-3 0. 

pa ye1 

- 
3-Nitrophenacyl alcohol (3-Nitro- 

benzoyl carbinol) 

Boiling 
point "C 

CIS 201- 
3750 

trans 
196 5"' 

113 

310 

217 

210 515 

2203 

I67 'O 

288, 
1 8020 

270- 165" 

92-3"' 

1 I 8-20" 

- 
Phenyl 
irethane 

- 
1 Naph 

thy1 
urethane 

- 
1 Nitro 
enzoate 

- 
3 5 Di 
nitro 

xnzoate 

- 
1ydrc 
gen 
nitrf 

ihtha 
ate 
- 

21 0 
8 

19 
(cor 

iydrogen- 
phthalate 

71 

56 6- 7 
(tor ) 

72 5 
(tor ) 

71  
77 
131-2, 
bz 

131 
(tor ), 
eth -It 

pet 

164 5 

- 
'seudo 
sac 

:hanne 
ether 

Miscellaneous 

1 Acetate, cis b p 
209- 10, trans b p 
209-10 

Ox - Phenyl 
4-tolyl ketone, 60 

Benzoate, 66, Allo 
phanate, 176 5 

Acetate, 40 

Carbinyl bromide 
48 5-9 Igr 

Acetate 41 2 
Benzoate 88-9, al 

Conc F12S04 +pa 
red 

Tetraacetate, 53 

Diacetate, 48, Di- 
benzoate, 120 5, 
2.4-Dinitrophenyl- 
hydrazone, 277-8 

Benzoate, 101-2 
1 10-Dibromide, 
274 b p  162 
s 5 i 0  

Urethane. 86-7 

Benzoate, 1 18 5, 
3-Nitrobenzoate, 
104 5 

Acetate, 69, pet eth 

Hexaacetate, 99, 
Hexabenzoate, 
216-7, et ac 

Acetate, 53, eth - 
Igr , Semicarba- 
zone. 2 14. al 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  V I .  O R G A N I C  D E R I V A T I V E S  O F  A L C O H O L S  
b)  Solids (Listed in order of  increasing m.p.)* (Continued) 

~ Name 

4-Nitrobenzyl alcohol 

4.4 .4-Trimethyltriphenyl car- 
bin01 (Tris-p-tolyl carbinol) 

4-Nitrophenacyl alcohol (4-Nitro- 
benzoyl carbinol) 

d /-Benzoin (Benzoyl phenyl 
carbinoll 

Cinch01 (is-Sitosterol) 

Furoin (Furoyl furyl carbinol) 

Cholesterol (anh ) (/-Cholesterol) 

Triphenylmethanol (Triphenyl 
carbinol) 

Ergosterol 

l ,l,l-Tribromo-wt-butyl alcohol 
(Brometone) 
Dulcitol(1,2,3,4,5,6-Hexanehexol 

4,4',4"-Triaminotriphenyl carbino 
(Pararosaniline base) 

&Borneo1 ("Borneo camphor") 

weso-Inositol (1,2,3,4,5,6-Hexa- 
hydroxycyclohexane) 

i-Quercitol (Pentahydrocyclo- 
hexane) 

Pentaerythritol(2.2-Bishydroxy- 
methyl-1,3-propanediol) 

- 
Melting 

point, " C  

93 

96 

121,120 
(tor ) 

121 

137. 133 

137 

138 9 
(tor ), 
135 

148 5 

161 2, 
bz 

I65 

l66, l  
163-4, 
d I-a 
168 

167-76, 
w -al 

188 5 

205 

208,205, 
d 1 
210 5 

225 
(tor ), 
218 

232,234 

262 253 

Boiling 
point, "( 

- 
Phenyl- 

urethane 

- 

65 

58 

$5 

13 

S8-9 

- 
I Naph 

thy1 
urethane 

- 

40 

76 

02 

32, is0 
130. 
127 

- 

- 
4-Nitro 
benzoate 

23 

85 
190 3 

53, d 1 
134, 137 

- 

- 
3.5-Di 
nitro- 

*enzoat< 

- 

32 4 

K. chl 

54 5 

5, al 

- 
Hydro 

gen 
3-nitro 
phthal 

ate 
- 

lydrogen 
~hthalate 

51 

51 4, ac 
i ,  165 
cor ) 

- 
Pseud. 

sac 
charin 
ether 

icetate, 78, Ben- 
zoate, 94 5 

;t eth I I I pet 
eth H,SO, -* gr - 
red 
etraacetate 85 89 
Dibenzylidene, 
201 -2 
icetate, 124, et 
ac -Igr , Phenyl- 
hydrazone, 178, bz 
I Nitrophenyl- 
urethane 183 
Acetate, 83 
kcetate, 134, 
Benzoate, 145 
acetate, 76-7 
Benzoate, 92-3 

-Nitrophenyl- 
urethane, 205 
Benzoate, 151-2 
icetate, 87 8 

icetate, 176, 180, 
eth , Benzoate, 168 
Iexaacetate, 126, 
eth , Benzoate, 
149-50. 147-8, al 

icetate, 43 4, a1 , 
Benzoate, 27, al 
lexaacetate, 171, 
168 9, abs al , 
Hexabenzoate, 
189-91, eth -chl 
4 ,4" Triacetyl, 
192 acet -eth 
Me eth 105, eth , 
135, bz 

lexaacetate. 2 12, 
sub1 , to1 , Hexa- 
benzoate, 258, 
al 
entabenzoate, 155 

etraacetate, 84, 
wh , al , Tetra- 
benzoate, 99- 10 1, 
al 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

Copyright 1967 by CRC Press, Inc.



EXPLANATIONS AND REFERENCES TO TABLE VII

Phenylurethane ^ + c^-C-O _ C6H5NHCOOAr

Phenylurethane
(Phsnylcarbamate)

From the phenol with phenyhsocyanate without solvent
For directions and examples see Lmstead, pp 34-35, J B McKmley, J E Nickels and S S Sidue, Ind

Eng Chem , Anal Ed, 16, 304 (1944)
From the phenol with phenyhsocyanate in kerosene
See Cheroms, p 489
From the phenol with phenyhsocyanate and a catalytic amount of pyridme
See Shrmer, p 265
From the phenol with phenyhsocyanate in toluene
See O L Brady and J Harris, J Chem Soc , 127, 2175(1925)

l-Naphthylurethane (a-Naphthylcarbamate) *

ArOH + l-Ci0H7N=C=O — l-C10H7NHCOOAr
I -Naphthylurethane

(a-Naphthylcarbamate)

From the phenol with 1-naphthyhsocyanate without solvent
For directions and examples see Cheroms, p 488, Lmstead, pp 34-35, Vogel, p 683, Wild, p 68
From the phenol with 1-naphthyhsocyanate and a catalytic amount of pyndine, triethylamme or tnmethyl-

amme in ether
See Shrmer, p 211, Vogel, p 683, Wild, p 68, H E French and A F Wirtel, J Amer Chem Soc, 48,

1736(1926)
From the phenol with 1-naphthyhsocyanate and a catalytic amount of a tertiary aliphatic amme in petrol

ether
See Cheroms, p 488, Vogel, p 684

p-Nitrobenzoate * . . . .

ArOH + O2N—<f V- COC1 — O2N—f V-COOAr + HC1

/)-Nitrobenzodte

From the phenol with p-mtrobenzoyl chloride in pyridme
For directions and examples see Vogel, p 682, Wild, p 52
From the phenol with p-mtrobenzoyl chloride without solvent
See Wild, p 52

3,5-Dinitrobenzoate *

ArOH + (f >-COCl — (f V- COOAr + HCI

NO2 NO2

3,5-Dimtrobenzoate

From the phenol with 3,5-dmitrobenzoyl chloride in pyridme
For directions and examples see Cheroms, p 486, Vogel, p 682, Wild, p 65, R C Brown and R E.

Kremers, J Amer Pharm Ass , 11, 607 (1922), M Phillips and G L Keenan, / Amer Chem Soc, 53, 1924
(1931)

From the phenol with 3,5-dmitrobenzoyl chloride without solvent
See Shrmer, pp 212-213

Benzoate
ArOH + C6H5COC1 —• C6H5COOAr + HCI

Benzoate

From the phenol with benzoyl chloride in aqueous sodium hydroxide
For directions and examples see Cheroms, pp 481-482,487, Lmstead, p 20, Wild, p 65

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives

91

Handbook of tables for Organic Compound Identification, © 1967 CRC

Copyright 1967 by CRC Press, Inc.



EXPLANATIONS AND REFERENCES TO TABLE VII (Continued) 

From the phenol with benzoyl chloride in pyridine 
See Linstead, p 19 

Acetate 

ArOH + (CH3CO)20 - CH3COOAr + CH3COOH 
Acetate 

From the phenol with acetic anhydride in aqueous sodium hydroxide 
For directions and examples see Linstead, p 21, Vogel, p 682, Wild, p 64, F D Chattaway, J Chem 

Soc, 2495 (1931) 
From the phenol with acetic anhydride and sodium acetate 
See Linstead, p 21, Wild, p 64 
From the phenol with acetic anhydride and a catalytic amount of sulfuric acid 
See Cheronis, p 487 

p- Phenylazobenzoate 

p Phenylazobenzoate 

From the phenol with p-phenylazobenzoyl chloride in pyridine 
For directions and examples see Cheronis, p 486, E 0 Woolfolk and J M Taylor, J Org Chem , 22, 

827 (1957) 

p- Toluenesufemate 

ArOH + CH3 e 2 C 1  - - C H 3 e S 0 , A r  + HCI 
- 

From the phenol with p-toluenesulfonyl chloride in pyridine 
For directions and examples see Linstead, p 20, Vogel, p 684, Wild, p 66 
From the phenol with p-toluenesulfonyl chloride in aqueous sodium hydroxide 
See Linstead, p 20 
From the phenol with p-toluenesulfonyl chloride and sodium hydroxide in aqueous acetone 
See Wild, p 66 

Bromo derivative * 
ArOH + Br2 -* Ar(0H)Br + HBr 

Mono 
bromophenol 

ArOH + nBr2 -* Ar(OH)Br,, + nHBr 

Poly 
bromophenol 

From the phenol in aqueous methanol, in ethanol, in acetone or in dioxane with bromine in aqueous po- 
tassium bromide 

For directions and examples see Cheronis, p 490. Shriner, p 264 
From the phenol in aqueous hydrochloric acid with bromine in water 
See Linstead, p 19 
From the phenol in glacial acetic acid and bromine 
See Wild, p 73 
From the phenol with bromine in carbon disulfide 
See Vogel. p 679 
For a discussion on the effect of solvents in the bromination of phenols 
See N D Cheronis, Micro and Semimicro Methods (Technique of Organic Chemistry), Vol 6, Inter- 

science, New Y ork, 1954, pp 286-287 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of  derivatives 
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EXPLANATIONS A N D  REFERENCES T O  TABLE VII (Continued) 

Aryloxyacetic acid. * 
ArONa + CICH2COOH - ArOCH2COOH + NaCI 

Ary loxyacetic acid 

From the phenol in aqueous sodium hydroxide with aqueous chloroacetic acid. 
For directions and examples see: Cheronis, pp. 489-490; Linstead, p. 20; Shriner, p. 264; Vogel, p. 683; 

Wild, p. 72;C. F. Koelsch, J. Amer. Chem. Soc., 53, 304 (1931); N. V. Hayes and G .  E. K. Branch, J. Amer. 
Chem. Soc., 65, 1555 (1943). 

Aryl2.4-dinitrophenyl ether. 

ArONa + 0 2 N  <yÂ - - 0 2 N < ^ k  - + NaCl 

Aryl2.4-dinitrophenyl 
ether 

From the phenol in aqueous sodium hydroxide with 2.4-dinitrochlorobenzene in alcohol. 
For directions and examples see: Cheronis, pp. 490-491; Vogel, p. 684; Wild, p. 71; R. W. Bost and F. 

Nicholson, J.  Amer. Chem. Soc., 57,2368 (1935). 
From the phenol with 2,4-dinitrochlorobenzene and aqueous potassium hydroxide. 
See: Linstead, pp. 20-2 1. 
NOTE: For additional information regarding directions and examples for the preparation of derivatives 

of phenols which are similar to those of alcohols (e.g., 1-naphthylurethanes, 3,s-dinitrobenzoates, etc.) see ex- 
planations and references to Table VI, p. 77, 78.79. 

'Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE VII. ORGANIC DERIVATIVES O F  P H E N O L S  

- 

Name 

2-Hydroxybenzaldehyde 
(Salicylaldehyde) 

3-Methylphenol (m-Cresol) 

2-Chloro-4.6dimethylphenol 
Methyl salicylate(Methyl 2- 
hydroxybenzoate) 

2-Propylphenol 

S-sec-Butylphenol 

8-Allylphenol 

Ethyl salicylate(E1hyl 2- 
hydroxybenzoate) 

!-n-Butylphenol 

3rvacrol(5-Isopropyl-2- 
methylphenol) 

propyl 2-hydroxybenzoate) 

a) Liquids. (Listed in order of increasing atmospheric b.p.)* 

- 
Boiling 
point 

O C  

- 
Ueltin 
point. 

*c 

- 
Phenyl- 
urethani 
- 
121 

133 

125, 
121 2, 
al -Igr 

143 4 ,  
141 

137. 
138 8 

116. 
106 0 
6 5 

129 30 
1 7 ,  bz 

I l l ,  
formic 
a 

36, Igr 

38 100 

134 5. 
I38 

- 

20 

29 

27 8 

16, lgr 

- 

- 
Bromo 

lerivativi 

- 
P- 

Toluen 
,ulfonaI 
- 
14 

18 

) 3  4 

i 1 

2 1 

- 

- 

Miscellaneous 

4ryloxyacetic acid, 
145.2.4-Dinitro- 
phenyl ether, 99.4.6- 
Bis(dimethylamino- 
methvl) deriv , 
62 3.0-Phenylazo- 
benzoate, 120- 1 

7-Phenylazobenzoate, 
126-7 

Benzoate. 71 2, Aryl- 
oxyacetic acid, 108. 
Acetate, b p 238 

4ryloxyacetic acid, 
132. Acetdte. 39 

4ryloxyacetic acid, 
103,2,4-Dinitro- 
phenyl ether, 74. 
Benzoate, 55 

4ryloxyacettc acid, 
14 1, Benzoate, 
38-9, al 

4ryloxyacetic acid, 
132 3, Methyl 
urethane, 96 7.4.6- 
Vinitro deriv - 5 3  

4ryloxyacetic acid, 
77. Benzoate, 52, 
95% al 

iryloxyacetic acid, 
148 5-50 

icetate, 52, 
Benzoate, 92, al 

\ryloxyacetic acid, 
99-100 

iryloxyacetic acid, 
109 5-1 10 

Jrethane, 122 3, 
Acetate, b p 238-9 

knzoate, 79-80,87, 
al ,3,5-Dinitro 
deriv ,92-3 
iryloxyacetic acid, 
104-5, Acetate, 
105 5 

kyloxyacetic acid, 
124-5 

iryloxyacetic acid, 
15 1, p-Xenylure- 
thane, 116, al 
',5-Dinitro deriv , 
101 2,al 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  VII .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  
a )  Liquids. (Listed in order of  increasing atmospheric b.p.)* (Continued) 

Name 

3-Methoxyphenol (Resorcino 
monomethyl ether) 

4-Allyl-2-methoxyphenol 
(Eugenol) 

Isobutyl salicylate (Iso- 
butyl 2-hydroxybenzoate) 

d,/-l,2,3,4-Tetrahydro-2- 
naphthol 

2-Methoxy4propenylphenol 
(Isoeugenol) 

n-Butyl salicylate (n-Butyl 2- 
hydroxybenzoate) 

Isoarnyl salicylate (Isopentyl 
salicylate) 

3-Acetoxyphenol (Resorcinol 
monoacetate) 

- 
Boiling 
point, 
*c 

n g 

-- 

I 5393 

15410 

1 50872 

1 5523' 

CIS 

1 5700 
trans 
I 5782 

151148 

1 50799 

1 5328 

D" 

- 

1 0664 

I 0639 

0 7 1 5 "  

3s 
I 0851 
trans 
I 0852 

I 0728 

I0535 

Phenyl- 
irethane 

- 

>5 5 

19 

'IS 

118, 
trans 
152 

a-Naph. 
thyl- 

urethane 

!.$-Dl- 
nitro- 
enzoate 

Bromo 
erivative 

- 
P- 

"oluene 
11fonate 

Miscellaneous 

Aryloxyacetic acid, 
1 18. 1 11-3. w .2,4- 
Dinitrophenyl 
ether, 87-8 

Acetate, 29. al , Ben- 
zoate, 70, al , Aryl- 
oxyacetic acid, 81 
100,2,4-Dinitro- 
phenyl ether, 115, 
N.N-Diphenyl- 
urethane, 108 

3,5-Dinitro deriv , 
72 3, al 

Acetate, b p 169", 
Benzoate, b p 
254 5" 

Acetate, 79-80, bz - 
Igr , Benzoate, cis, 
68, trans, 103 4, al 
Aryloxyacetic acid, 
1 I6 (94), 2,4-Di- 
nitrophenyl ether, 
128 

3,5-Dinitro d e w  , 
60 I, al ,p-Nitro- 
benzyl ether, 92 

3,5-Dinitro deriv , 
61-2, al 

Saponification - 
resorcinol. 110 + 
ac a , Diacetate, 
b p  130 I '  

Copyright 1967 by CRC Press, Inc.



T A B L E  VII .  O R G A N I C  DERIVATIVES O F  P H E N O L S  

I 1 Name 

I 2-Benzylphenol(2-Hy- 
droxydiphenylmethane) 
(Labile form) 

1 4-n-Propy lphenol 

I 4-n-Amylphenol(4-n- 
Pentylphenol) 

2-Chloro-3,4dimethyl- 
phenol 

2.4-Dichloro-3-methyl- 
phenol (2.4-Dichloro-m- 
cresol) 

2.4-Dimethylphenol 

1 2-Ethoxyphenol 
I 2-Acetylphenol(2- 

Hydroxyacetophenone) 

(Guaiacol) 

8 5-Fluoro-2-nitrophenol , 

. 3-Bromophenol 

8 3-Chlorophenol 

2-Bromo4chlorophenol : 

Melting 
point, "C 

21, 
stable 
52.54 

22 

22 

23 

26 

27, pet eth 

27 

27 8 

28 
28 

3 1 

32.28 2 

32, Igr 
33 

33 

33-4 

b) Solids (Listed in order of increasing m.p.)* 

Boiling 
point "C 

Phenyl 
ure- 

thane 

%-Nap1 
thyl- 
ure- 

thane 

~ N i t r o  
ben- 
zoate 

3.5-Dl- 
nitro- 

benzoate 

J 

'Derivative data given in order m p , crystal 

P 
Foluens 

sul- 
fonate 

color, solvent from which crystallized 

Acetate Miscellaneous 

Me eth ,30, Ure- 
thane. 110-1 

n g  1 5165, DiO 
0 978, Aryloxy- 
acetic acid, 81 

n g  1 5272, D S  
0 9621, Aryloxy- 
acetic acid, 90 

n g  1 5223, D? 
0 9887, Aryloxy- 
acetic acid, 96-7, 
Igr 

Benzenesulfonate, 
70, al 

nE I 5420, Di4 
1 0276, p-Xenyl- 
urethane, 184, 
Aryloxyacetic acid, 
141, p-Phenylam- 
benzoate, 110-3 
2 4-Dinitrophenyl 
ether, 102-3 

Allophanate, 212 
n g  1 5590, DY 

1 131, Semicarba- 
zone, 210, Oxime, 
118, Phenylhydra- 
zone, 1 10 

Aryloxyacetic acid, 
152.0-Phenylazo- 
benzoate, 110- 
11 5.2.4-Dinitro- 
phenyl ether, 90, 
N.N-Diphenylure- 
thane, 73 

n g  1 5441, D2;iC, 
1 1287, Aryloxy- 
acetic acid, 116. 
2.4-Dinitrophenyl 
ether, 97 

Me eth ,52, lgr 
Aryloxyacetic acid, 

108, p-Phenylazo- 
benzoate, 125-6 

Aryloxyacetic acid, 
110,2,4-Dinitro- 
phenyl ether, 75, 
p-Phenylazoben- 
zoate, 127-8 

Aryloxyacetic acid, 
139-40 
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T A B L E  VII. O R G A N I C  D E R I V A T I V E S  0 V  P H E N O L S  

Name 

3-Fluoro-2-nitrophenol 
1.6-Diehloro-4-methyl- 
phenol (2.6-Dichloro-p- 
cresol) 

3-Ethoxyphenol (Re- 
sorcinol monoethyl 
ether) 

I-Benzoylphenol(2- 
Hydroxybenzophenone) 

'henyl salicylate (Salol. 
Phenyl2-hydroxy- 
benzoate) 

Melting 
point, -C 

56 

56.40 

36 5, ye1 , 
w -al 

37.43 

57-8 

59, Igr 
59.42 

to 

10 

11 

1 ,  ye1 ,pet 
et h 
ll 8.42 

12, w or 

Igr 
12, 38 8. 
28 5 (three 
forms) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Boiling 
point, "I 

Pheny 
ure- 

thane 

a-Nap 
thvl- 
ure- 

thane 

p-Nitrc 
ben 
zoate 

3,s-Di 
nitro- 

benzoate 

Bromc 
ierivatr 

- 
P- 

Foluer 
sul 

fonati 

Acetali 

- 

16 

8 

'8 

8, pet 
eth 

9, al 

9 5 

- 
Benzoat 

- 

70 

37 5 

100-1 

(8 

1 4  
Ã 

17 5 

'2-3. 

Pet 
eth 

'9, al 

19 

18 

I 

Miscellaneous 

v-Phenylazoben- 
zoate, 134 5-6 5, 
N,N-Diphenylure- 
thane, 94. p-Xenyl- 
urethane, 198 

Aryloxyacetic acid, 
153.2,4-Dinitro- 
phenyl ether, 135, 
Me eth .61 3. b p 
272, Et eth , 5 3  5 

Me eth , 8  5, pa 
ye1 , b p 274, Et 
eth , b p 275 85 d 

4?yloxyacetic acid, 
136.2.4-Dinitro- 
phenyl ether, 126, 
p-phenylazoben- 
zoate, 153-4. N, 
N-Diphenylure- 
thane, 97 

4ryloxyacetic acid, 
67-8 

Me eth ,43 5, Igr 
MH. salt, 125, Me 
eth , b p 234 

2.4-Dinitrophenyl 
ether, 114-5. 
Picrate, 105-6, 
red. chi 

4ryloxyacetic acid, 
115 

7-Nitrobenzyl ether, 
124 5, acet , 
Phenylhydrazone, 
155, Semicarba- 
zone, 250- 1, 
Oxime, 141 3 

We eth ,54, ye1 , al 

4ryloxybenzoic 
dcid, 99, p-Phenyl- 
izobenzoate, 148- 
30. p-Xenylnre- 
thane, 173, N,N- 
Diphenylurethane, 
105 

We eth , 56  5 

U.N-Diphenyl- 
urethane, 144 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 

1 Name 

5-Chloro-2-hydroxy- 1 biphenyl 
2-Chloro-5-methylphenol' 
(6-Chloro-m-cresol) 

I 4-Bromo-5-isopropyl-2- 
methylphenol 

2-tert-Butyl-5-methyl- 
phenol (6-tert-Butyl-m- 
cresol) 

3-Chlorocatechol(3- 
Chloro-1.2-dihydroxy- 
benzene) 

4-Ethylphenol (4-Hydroxy 
ethylbenzene) 

3-Methyl-2,4,6-trichloro- 
phenol (2,4,6-Trichloro- 
m-cresol) 

! 4-Chloro-2-methylphenol 
(4-Chloro-0-cresol) 

2.6-Dibromo-4-methyl- 
phenol (2.6-Dibromo-p- 
cresol) 

Thymol(2-lsopropyl-5- 
methylphenol) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Meliin 
point ' 

4 1 

44 ye1 

45 

45, ye1 , 

46 

46 

46, Igr 

46-7 

46-8.48 

47 

47, w 

48 

19,54 

49 7,51 
acet 

- 

Boiling 
point. "C 

- 
186-71'p1 

'10 

!I6 

I96 

27" 

10 11" 

19 

'65 

i.22-5 

3 3  5 

Pheny 
ure 

thane 

a-Nap 
thyl- 
ure 

thane 

?-Nilro 
ben 
zoaie 

3.5-Dl- 
nitro- 

benzoate 
Aceta e 

- 
98 101 

14 5 

LO 1, 

Igr 

I P 
122-3 

I P 
139" 

35.32, 
eth 

>7 

' P  
242 3 

14, pet 
eth 

'7 

'9 

8 

8 I 40 

10-1 I 

9 60, 
dl 

'3 

1 

'4 5 

3 

Miscellaneous 

D"" I 8757 
Aryloxydcetic 
acid, 135 p- 
Phenyldzoben- 
zodie 126 8 2.4 
Dinitrophenyl 
ether, 95 

Me eth -85  5 Et 
eth .79 5 80 5. al 

Aryloxydcetic acid, 
141,135,i8-Naph- 
thylurethane, 166, 
2,4-Dinitrophenyl 
ether, 1 19 

Di" 1 2942, 
Aryloxyacetic 
acid, 158,2,4-Dm- 
trophenyl ether, 
142, N,N-Dl- 
phenylurethane, 
114, p-Phenylazo- 
benzoate, 136 5 
7 0 

Benzenesulfonate, 
99 

Me eth . b p 147 
50" 

Me eth -22,  b p 
225 7 

2-Me eth ,31 5 3 0 

n g  1 5239, Dg 
1 0123 Aryloxy- 
acetic acid, 97, p- 
Phenylazo- 
benzoate, 117-8 

Aryloxyacelic dcid, 
115 7, Me elh , 
b p  213 5 

Aryloxydcetic dcid, 
149.2.4-Dinitro- 
phenyl ether, 67, 
p-Xenylurethdnc, 
194, p-Phenyldm- 
benzodte, 85 6 

*Derivative data given in order m p , crystal color, solvent from ~ i c h  crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 

45 2-Hydroxy4methoxy- 
acetophenone (Peonol) 

46 

47 

48 

49 

2-Benzylphenol(2- 
Hvdroxydiphenyl- 
methdne) (stable form) 

2-Chloro-3-methylphenol 
(2-Chloro-m-cresol) 

4-Methoxyphenol(Hydro- 
quinone monomethyl 
ether) 

3-Methyl-6-nitrophenol 
(6-Nitro-m-cresol) 

50 

^ 1 

3-Bromo-4-methylphenol 
(3-Bromo-p cresol) 

2-Phenvlphenol(2 
(Hydroxybiphenyl) 

57 
58 

59 

2.3-Dichlorophenol 
4,6-Dibromo-2-methyl- 

phenol (4,6-Dibromo-o- 
cresol) 

3-Hydroxy-&nitro- 
biphenyl 

60 

I 61 

I 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

2,3,6-Trichlorophenol 
2.6-Dichloro-3-methyl- 
phenol (2,6-Dichloro-m- 
cresoh 

63 

64 

Melting 
point 'C 

4-Propylcatechol(1,2- 
Dihydroxy-4-propyl- 
benzene) 

1.2-Dihydroxynaphthalene 
(1,2-Naphthalenediol) 

52 3, al 

52 54. 
labile 
21-2 

55 6 49 5( 

56 55 

56, ye1 . bz 

56 

56,67 5 
(car ) 

56-7 

56 7, to1 - 
pet eth 

56 7 

56-7.54 

56 7 

56 7 
57 

57 8, bz 

58, pet eth 
58 

58-9, pet 
eth 

60, bz 

60 (hyd ), 
103-4 
(anh ) 

61 

Boiling 
point. "C 

- 
Phenyl 
ure- 

thane 
- 

17 5- 
8 0, 
Igr 

- 
-Naph 
thyl-  
ure- 

thane 

- 
Nuro- 
ben- 
zoate 

- 
3 5-Di- 
nitro 

benzoate 

- 
Bromo 
envativt 

- 

?3 3 

11 90 

- 

P- 
oluene 
sul 

fonate 

'6 

14 6, 
dil 
dl 

2 1 

00-1, 
at 

- 
acetate 

6 5 

2 

8, al 

2 5  3 
Pet 
eth 

6 

' P  
1 20J 
3 

Miscellaneous 

n r  I 54322. D"' ' 
I 310, m-Nitro 
benzoate. 109. p- 
Nitrophenyl- 
hydrazone, 238 9, 
iic a 

Benzyl eth , 38, 
nie al 

Benzenesulfonate, 
58 

i\ryloxyacetic acid, 
1 10-2 

Me eth ,62. Et 
eth ,55, pet eth . 
50- 1 

Mi; eth , b p 
103-5'" 

p Phenylazoben- 
zoate, 141 4, 2,4- 
Dinitrophenyl 
ether, 11 3-4 

Me eth , 13, b p 
143-Y4. Et eth , 
40 6 

Me eth .  b p 139 
402", Picrate, 130 

4.6-Dinitro deriv . 
106, a! ,2,4-Dim- 
trophenyl ether 
76 7 

Me eth .31 

2 4-Dinitrophenyl 
ether, 13 1 4-Nitro 
deriv , 176-8 

3-Me eth , b p 
240-2, Di-me eth , 
b p 247 

*Derivative data given in order rn p ,crystal color, solvent from which crystallized 

99 
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TABLE VII.  ORGANIC DERIVATIVES O F  P H E N O L S  

Name 

5,6,7,8-Tetrahydro-2- 
naphthol 

23.5-Trichlorophenol 
2-Methyl-3,5,6-trichloro- 
phenol (3,5,6-Tnchloro-o 
cresol) 

3.4-Dimethylphenol(o-4- 
Xylenol) 

2-Methyl-l-naphthol 
4-Methylcatechol(3.4- 

Dihydroxytoluene) 

4-Methyl-23.5-trichloro- 
phenol (2,3,5-Trichloro-fi 
cresol) 

2,6-Dichlorophenol 

$5-Dimethylphenol (m-5- 
Xylenol) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, Â¡ 

61 5-2 5 

62 (hyg ) 
62. ac a 

62 5,w 

63-4 

63 5, pet 
eth 

64 

64, lgr 

64.66 4 

64- 5 
65, bz 

65-7, pet 
eth (anh ) 
35 (hyd ), 
w 

66.55 

66 

66-7, ac a 

67 

68 

68, ye1 

- 
Boiling 

point, Â¡ 

175"" 

'25'" 

118-23' 

l3S 
(subl ) 

238 

252 

235 

2 19-20, 
80-5' 

219 5 
(sub1 ) 

- 

Phenyl 
ure- 

thane 
- 

20, 
dil 
al 

40 

It 166 

48, 
151 

r-Naph 
thvl- 
ure- 

thane 

.Nitro. 
ben- 
zoate 

- 
P- 

oluen 
sul- 

fonate 

- 
Acetate 

- 
knzodtt 

- 
6 

03, Igr 
10, al 

8 5 

3 5 

7 8 

5 6, 
PY r 
8 5 

4-5 
i 58 

33 

6 

11 

9, 
w -al 

40-4 .  

4 

Miscellaneous 

M,N-Diphenyl- 
urethane, 114, 
Cinnamate, 77 5 

Me eth ,84, al 

4ryloxyacetic acid, 
162 5 2 4-Dinitro- 
phenyl ether 105- 
6 p-Xenylure- 
thane, 183, a1 Pic- 
rate, 83 8, ye1 Me 
eth ,204 5.p- 
Pheny lazoben- 
zoate, 104-7 

Picrate, 122, Me 
eth , 118 

Benzenesulfonate, 
79-80, Me eth , 
b p  1085" 

Et eth . b p 238-40 

4ryloxyacetic acid, 
157.2.4-Dinitro- 
phenyl ether, 141, 
N,N-Diphenylure- 
thane, 99, 
p-phenylazoben- 
zoate, 167 5-8 5 

Picrate, 133-4 
Diaryloxyacetic 
acid, 58, Di-p- 
xenylurethane, 193 

Me eth ,73 

2.4-Dinitrophenyl 
ether, 112, Ben- 
zenesulfonate, 66 

Me eth .91-2 

Me eth , b p 
105-620 

Aryloxyacetic acid, 
1 1  1,81,2,4-Di- 
nitrophenyl ether, 
100, p-Phenylazo- 
benzoate, 104 5- 
6 5, p-xenylure- 
thane, 150 

Me eth ,67 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

100 
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T A B L E  V I I .  O R G A N I C  D E R I V A T I V E S  OF P H E N O L S  

Name 

3-Methylcatechol(2,3- 
Dihydroxytoluene) 

5,6,7,8-Tetrahydro-1- 
naphthol 

2-Bromo-4.6-<lichloro- 
phenol 

2-Bromo-4-methyl-6- 
nitrophenol (2-Bromo-6- 
nitro-p-cresol) 

2,4,6-Trichlorophenol 

Methyl 3-hydroxybenzoate 

3-Propylcatechol (I ,2- 
Dihydroxy-3-propyl- 
benzene) 

2,4,5-Trimethylphenol 
(Pseudocumenol) 

4,6-Dichloro-3-meth yl- 
phenol (4,6-Dichloro- 
m-cresol) 

2,4-Di-iodophenol 

2-Chloro-4,5-dimethyl- 
phenol 

3.5-Dimethylcatechol(4,5- 
Dihydroxy-m-xylene) - 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

68, bz 

68 
68 

68, pet 
eth 

68 5-9 0, 
74-5 

68 9 

69, ye1 

69 5, ac a .  
68 

70,69 

70 

70, Igr ,72 

70 

70, w -a1 

70-2, pet 
et h 

71 

72 

72, w 

72 

73-4, w 

- 
Boiling 
mmt, "C 

- 

33 

64 5-5 

68 d 

43 

20 

50" 

80 

32 

35-6, 

- 
'henyl 
ure 

thane 
- 

41-2 

Igr 

15-6, 
bz 

10 

- 
Naph. 
thy1 
ure 
lhane 

- 
-Nitro 
hen 
zoate 

- 
3.5 Di- 
nitro 

xnzoate 
- 

- 
Bromo 

lenvative 

- 
P 

'olueni 
sul 

fonate 
- 

116 

52-3 

I28 

i6, al 

04-5, 
al 

65-7 
(cor ' 

- 
Acetate 

- 

18 
07, ac 
a 

3 5 

10-11 

IP 
261 -2 

85 6 

.2 3 

4 0- 
4 5, 
Pet 
eth 

0-1, 
w -al 

i 161, 
ac a 
- 

- 
Benzodte 

- 

55 

92 3. al 

46 

75 5. dl 

62, pet 
eth 

108 

99 100 

42, al 

63, al 

57 5, al 

98 

43 

- 

Miscellaneous 

2-Me eth ,39, b p 
204, Di-Me eth , 
b p 202-3 

Me eth ,35, ac a , 
Et eth .41-2, ac 
a 

Aryloxyacetic acid, 
157, Me eth , 
77-5, al 

Me eth , b p  124'". 
Et eth , b p 259"' 

2,4-Dinitrophenyl 
ether, 140- 1 

Aryloxyacetic acid, 
182 6,2,4-Dinitro- 
phenyl ether, 136, 
N,N-Diphenylure- 
thane, 143, Me 
eth ,61-2. al . Et 
eth ,43-4 

Aryloxyacetic acid, 
142 

Me eth ,64-5, Et 
eth , 55, Benzene- 
sulfonate, 127 

Me eth ,70-l,Et 
eth ,58 

Me eth ,30, pet 
eth , Et eth , b p 
249 50, yel 

3-Me eth , b p 
l-M-625. Di-Me 
eth , b p 134-7" 
Aryloxyacetic acid, 
132, p-Xenylure- 
thane, 196 

Aryloxyacetic acid, 
132.0-Xenylure- 
thane, 196 

nff 1 5722, Ben- 
zenesulfonate, 86, 
al 

Me eth ,68, w -al , 
Et eth ,46, me 
al ,51 

4-Me eth , b p 
227-8 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  V I I .  O R G A N I C  D E R I V A T I V E S  OF P H E N O L S  

No 

10: 

10' 
10: 
1 Of 
10" 
l Of 

105 

l I( 

Il l 
112 

113 

114 

115 

116 

117 

118 

119 
2 0  

121 

122 

2 3  

- 

I 
5 
5 
1 

4-1 Dimethylamino) phenol 
3-Chloro-4-hydroxybi- 

phenyl 
3-Bromo-2.6dichloro- 

phenol 
2-Methyl-4,5,6-trichloro- 
phenol (4,5,6 Trichloro-o- 
cresol) 

2-Bromo4methyl-3-nitro 
phenol (2-Bromo-3-nitro- 
p-cresol) 

3-1 Diethylamino)phenol 

2.5-Dibromophenol 
3-lodo-2-nitrophenol 
Ethyl 3-hydroxybenzoate 
1.3-Dibromo-2-naphthol 

1 

3-Phenylphenol(3-Hy- 
droxybiphenyl) 

4-Bromo-2,6-dinitrophenol 

Xylenol) 

8-Hydroxyquinoline 
(Oxine) 

2-Bromo-4,5-dimethyl- 
phenol 

1 

b) Solids (Listed in order of  increasing m.p.)* (Continued) 

4-Chlom-2-iodophenol 
2.4-Diaminophenol(4 H y- 
droxy-m-phenylene- 

Melting 
point ' C  

73 4 

73 4 
73 5 ,  w 
73 8. bz 
75 
75, dl -eth 

75, w -a1 

75 6, di l  
al 

76 
76 7.80 

76 5, lgr 

77, pet 
eth 

77, ye1 , w 

78 

78,75 

78 ye1 

78 
7s 80 
unstable 

19, ye1 , 
eth 

19 81 

SO, pet 
eth 

Boiling 
point, "C 

Phenvl 
ure 

thane 

-Naph 
thyl- 
ure- 

thane 
- 

7 2  3 

Igr 

8-Nitrc 
ben 

zoate 

3,s Di- 
nitro- 

benzoate 

Bromo 
lerivativt 

P- 
"oluen 
sul 

fonate 

Acetate Miscellaneous 

Me  eth , b p 206-8, 
Et eth , b p 
210 20 

M e  eth ,83-4 

Aryloxyacetic acid, 
1 18 p-Xenylure- 
thdne, 162, p 
Phenylazoben- 
zoate, 95 5-7 5, 
Picrate, 8 1-2, or  , 
dl 

Aryloxyacetic acid, 
187, p-Phenylazo- 
benzoate, 134 6, 
M e  eth ,29, b p 
199, Et eth , 10, 
b p 212 5 

Picrate, 203 4, 
Methiodide, 143 d 

(hyd ) 

2,4-Dinitrophenyl 
ether, 109-1 1 

M e  eth , b p 
?60 5 

Me  eth 51 5, a! 

M e  eth .74 

Methylurethane, 
85 6, Methiodide, 
140 3 

Et eth ,34 

M e  eth ,88. Et 
eth ,66 

Me  eth .68, Et 
e:h ,67 8,4,N- 
Acetyl, 249, N,N'-  
Diacetyl, 220-2, 
0,N.N'-Triacetyl, 
180 2, N,N'-Di- 
benzoyl, 253-4, 
Picrate, 120 d , ye1 

^le eth , 17, b p 
266 7 

Me eth , b p 863, 
0-Nitrobenzoate, 
151-2 

*Deriviitive diitd given i n  order m p ,crystal color, solvent from which crystallized 

Copyright 1967 by CRC Press, Inc.



TABLE VII. ORGANIC DERIVATIVES O F  P H E N O L S  

Name 

4-Hydroxy-3-methoxy- 
benzaldehyde (Vanillin) 

4-Methyl-2-naphthol 
5-Chloro-2.3dimethyl- 
phenol 

3-Methyl-2,4,6-tribromo- 
phenol (2.4.6-Tribromo- 
m-cresol) 

2-Hydroxy-1-naphthalde- 
hyde 

34-Di-iodophenol 
LHydroxvazobenzene (2- 
Benzeneazophenol) 

5-Propylresorcinol(1,3- 
Dihydroxy-5-propyl- 
benzene, Divarinol) 

2,3,4-Trichlorophenol 
4-Benzylphenol(4-Hy- 
droxydiphenylmethane) 

I-Chloro-2.3dimethyl- 
phenol 

!,4-Dimethyl-1-naphthol 

t-Methyl-1-naphthol 
I-Bromo-2-naphthol 
5-Bromo-2-naphthol 
2-Nitroresorcinol ( 1.3- 
Dihydroxy-2-nitro- 
benzene) 
i-1 Dimethv1amino)phenol 
(3-Hydroxydimethyl 
aniline) 

!-Hydroxybenzyl alcohol 
(Saligenin) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

80 

80 I 

8 1 

8 1 
8 l 

81 2 
81 2 

81 5-20, 
al 

82 

8 3 
83 

83 4, bz . 
dnh ), 5 1 .  
w 

33 5, lgr 
M 

34 

34 5 

34 5 
35 
i5 
$5, or -red, 

W -dl 

35 

35-6, bz , 
81 2, yel , 
al 

$6 7, w 

Boiling 
point 'C 

- 

85 

52' 

21,308 

59 70" 

55-8, 
138" 

Phenyl 
ure 

thane 

Naph 
thy1 
ure- 

thant 

i-Nitro 
ben 
mate 

3 5-Di 
mtro- 

benzoate 

Bromo 
lerivativi 

P 
oluen 
sul- 

fonate 

- 
Acetate 

I I 

02 3 

'8 

'7 

!8, al 

84 5 
al 

23 
13 pet 
eth 

41,al 
mono 
87, pet 

02 

ll 

'4 

31 0 
2 5 

'I 51. 
70% al 

Miscellaneous 

1e eth ,98, Et 
eth ,80 
,ryloxyacetic acid. 
187 2.4-Dinitro- 
phenylether, 131. 
2.4-Dinitrophenyl- 
hydrazone, 271 d 
4e eth . 140 
4e eth ,66 Et 
eth .54 5 

-Phenylazoben- 
mate, 130-2 

4e eth .84 Et 
eth , 1 15, Oxime 
157, Picrdte, 120 

4e eth -41. Et 
eth ,44 Cu deriv , 
225 6,al 
)I-Me eth . b p 
147" 

4e eth ,69 5, al 
,4-Dinitrophenyl 
ether, 75 6, Benzyl 
eth ,49 5, al 

4e eth , b p 
150- I ", Picrate 
143 4, dk red 

4e eth ,85 
4e eth ,77-8 
)]-Me eth , 131, 
ye1 , al Di-Et 
eth , 106 7 
?crate, 162, 
Methylurethane, 
87, Ethylurethane, 
150.99 100, Me 
eth , b p 237, Et 
eth , b p 247 
lenzenesulfonate, 
130- 1,4-Nitro 
deriv , 126 7, 
6-Nitroder~v , 214. 
4.6-Dinitro deriv . 
168 70 
ryloxyacetic acid, 
120, w 

*Derivative ddtd given in order m p ,crystal color, solvent from which crystallized 
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TABLE VII. O R G A N I C  D E R I V A T I V E S  OF PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point. "C 

4.6-Dinitro-2-methylphenol 86 5 
(4.6-Dinitro-0-cresol) 

3-Nitrocatechol(1,2- 86 5, ye1 , 
Dihydroxy-3-nitroben- pet eth 
zene) I 

2.4S-Tribroi~ophenol 87, CHzCIz 
pet eth 

2-Methyl-3.4.5-tribromo- 89, pet 
phenol (3.4.5-Tribromo- 
0-cresol) 

2-Amino-6-methylphenol 89, w 
(6-Amino-0-cresol) 

N-Benzylidene-2-amino- 89 
phenol 

3-Nitro-2.4.6-tribromo- 89-90. Igr 
phenol 

2-Amino-khloro-4- 89-90 
methylphenol (2-Amino- 
6-chloro-p-cresol) 

lJ-Dimethyl-2-naphthol 89-90 
2-Propylhydroquinone (1,4- 90, bz 

Dihydroxy-2-propyl- 
benzene) 

4-Chlorocatechol(4- 90-1 
Chloro-1.2-dihydroxy- 
benzene) 

3-Chloro-4,6-dimethyl- 90- 1 
phenol 

2-Methyl-3.4.6-tribromo- 9 1, pet 
phenol (3,4,6-Tribromo-o- 
cresol) 

5-Chloro-2.4-dinitrophenol 92 

4-Chloro-2,64ibromo- 92 
phenol 

4-tert-Amylphenol 92-3 
4-Hydroxyphenylethyl 93, chl 
alcohol (Tyrosol) 

- 
Boiling 

point, "C 

- 

36' ' 

60-5 
310, 

1 5615 

- 

- 
Pheny 

UI e 
thane 

- 

97 

08 

- 
>-Nap1 

thyl- 
ure- 

thane 
- 

- 

- 
'-Nun 

ben- 
zoate 

- 

- 
3.5-Dl- 
nitro- 

benzoate 

- 
Bromo 
erivativ 

- 

- 
I' 

Foluen 
sul 

fonate 
- 

35. 
bz - 
Igr 

9.90 

46-7, 
al 

5 b 

07-8 

5 

- 
Acetate 

95-6 

dl b p  
1034'  

47 8 

0. pet 
eth 

78-9 

93-6 

di b p  
145-7' 

76-7, 
ac a 

69 

75 

Q-mono 
59, 
eth - 
lgr dl 

b P 
187" 

- 
Benzoal 

- 
35, 13 

-mono 
66 

9 

in 

73-4, 
SOY., a 

i 96-7 
eth 

5, 133. 
bz 

1 
I I l l ,  
al 

Miscellaneous 

- M e  eth ,62, ye1 , 
2-Me eth , 102-3, 
Dl-Me eth ,64-5, 
al 

Me eth ,98 Et 
eth ,61-2 

Me eth , 105. o-Br- 
p-toluenesulfonate, 
107 8, al 

\-Me eth ,65 

Aryloxyacetic acid, 
213 4.Me eth ,37 

Et eth , b p  
2 15-6" 

Me eth ,82, a1 . Et 
eth ,79, eth 

N.0-Diacetyl, 
162 3 

Picrdte, 132-3 
Dl-Me eth , b p 
240-6 

Dl-Me eth , b p 
242 4 

Me eth ,71,al 

Me eth , 105, Et 
eth . 1 12.6-Nitro 
deriv, 113 5 

2.4-Dinitrophenyl 
ether, 145-6 Me 
eth ,74 

Me eth ,88 Et 
eth ,47. Benzene- 
sulfonate. 83-4 

t-Et eth ,40 

'Derivative data given in order- m.p , crystal color, solvent from which crystallized 
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T A B L E  VII. O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

!,4,6-Tribromophenol 
(Bromol) 

!,2'-Stilbenediol(2,2'- 
Dihydroxystilbene) 

Â¥-Chloro-1-naphtho 
I-Bromo-4-hydroxybi- 
phenyl 
1.3.6-Trihydroxynaph- 
thalene (1,3,6-Naph- 
thalenetriol) 
1.3.4-Tribromophenol 

!-Naphthyl salicylate 
(Betol) 

I-Amino-2,4,6-trichloro- 
phenol 
I-Acetylphenol(3- 
Hydroxyacetophenone) 

i-Methoxy-5-propenyl- 
phenol 
-Methyl4nitrophenol 
(4-Nitro-0-cresol) 

!-( Methylamino )phenol 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point. "C 

33 4,w 

>4 

34,86-7 

35, 
HCOOH 
94, ac a 
( + l a c  a ]  

r 95, al , 
j3 197,al 
15 
15 

15 

15, w - 
HCOOH 
15 6 

I5 5, stable 
93 5,labilc 

15 5-6 0, 

Igr 
16 

16, ye1 , 
pet eth 
16.92 

16, ye1 , bz , 
30-40 (+ 1 
H20). w 
16-7-86 7, 
pet eth 
17 

- 
Boiling 

point, *C 

- 

78-80 

33 

96, 153= 

17" 

i6  90 

94'O 

- 
Pheny 
ure- 

thane 

48, 
bz 

77-8, 
a1 

74, 
Pet 
eth 
68, 
ye1 , 
ac a 

29 

- 
-Naph 
thyl- 
ure- 

thane 

- 
Nitro. 
ben- 

zoate 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

105 

- 
3.5-Dl- 
nitro- 

benzoate 

17 4 
(tor ), 
yet , a1 

74 

59 

- 
Bromo 
erivativ 

- 

,4-dl 
105 

'Ira 
120 

9 1 

- 
Acetate enzoat 

- 
19 

5. al 

. a1 

di 
07-8 

I 4  

1, pet 
,th 

-3 

2 

8 

7 9 

Miscellaneous 

iryloxyacetic acid 
156, N,N-Di- 
phenylurethane 
127.2.4-Dinitro- 
phenyl ether, 156 
\ryloxyacetic acid, 
193 5.p-Xenyl- 
urethane. 190 2,4- 
Dinitrophenyl 
ether, 128.p- 
Phenylazo- 
benzoate, 118-9 
Ae eth ,97. Et 
eth , 9 6  
iryloxyacetic acid, 
200, N,N-Di- 
phenylurethane. 
153,2,4-Dinitro- 
phenyl ether, 137 
8 p-Phenylazo- 
benzoate, 116-9 

1 Di-Me eth 136 

'icrate, 165 
knzenesulfonate 
102 3 

Ae eth , 103-4 

de eth , 106 

4-Acetyl, 185 0 
6 5, tol 
) I rn  1 099, n-," 
1 5348 Me eth 
b p 240, Semi- 
carbazone, 194-6 
Ie  eth ,92, Et 
eth ,86-7 
,t eth ,49 50 

Ie eth ,64, al . 
Et eth ,71,w -al 

I-Benzoyl, 160 I, 
Me eth , 33  0-3 5 
)Iw 1 2797, 
Ary loxy benzoic 
acid, 156,2,4- 
Dinitrophenyl 
ether 136, p- 
Phenylazo- 
benzoate, 160 5- 
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T A B L E  VII. O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

2,3-Dibromo-5.6-dimethyl- 
phenol 

5-Methyl-I-naphthol 
3-Acetylcatechol(2.3- 

Dihydroxyacetophenone] 

2-Cyanophenol 

3-Chloro4,5dimethyl- 
phenol 

2.5-Di-iodophenol 

4-;err-Butylphenol 

3.5-Dibromo-2-methyl- 
phenol (3.5-Dibromo-o- 
cresol) 

4.6-Dinitro-3-methylphenol 
(4.6-Dinttro-m-cresol) 

2-Acetyl-1-naphthol 

2-Methyl-3.4.5-trinitro- 
phenol (3 4.5-Trinitro-o- 
cresol) 

4-Methyl-2,3,6-tribromo- 
phenol (2.3.6 Tribromo- 
p-cresol) 

I-Nitro-2-naphthol 

3.3'-Dihydroxydiphenyl- 
methane 

2-Bromo4-methyl-%nitro- 
phenol (2-Bromo-5-nitro- 
p-cresol) 

3-Hydroxyhenzaldehyde 
(3-Formylphenol) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

97, aq al 

97-8 
97-8, ye1 , 

w 

98 

98 

99, pet eth 

100 

101,lgr ,91 

101 98 101 

101 73 4 

102, pd 
grn , al. 
98, br - 
ye1 , bz 

102, or 
ye1 , acet 

102, pet 

103. ye1 , al 

103, yel , al 

104 
104, w 

104, yel 

104, 108 
(tor ) 

104 5 

Boiling 
mint "C 

*Derivative data given in order m p , crystal color, solve 

'henyl 
ure- 

thane 

- 
Naph. 
thyl- 
ure 
hane 

- 
.Nitro- 
ben 
zoate 

ram which crystallized 

106 

- 
3.5 Di- 
nitro- 

jenzoate 

Bromo 
:rivative 

- 

0 dl 

64 7 

I 
oluene 
sul- 

fonate 

acetate 

- 
8. pet 
eth 

I 109, 
bz 

0. 
ac a 

07 5. 
al 

7, lgr 

I .  pet 
eth 

1 5 7 5  
8 5, 
Igr 
6 
9, me 
al 

2 1 

p 203 

53, dl 

'7 8 

06, pet 
eth 
2, al 

1-2 

20. al 

1-3 

'5 

28. al 

'3 

8. 
48 5-  
9 0 

07 8 
7 

Miscellaneous 

- M e  eth , 152 3 
Di-Me eth ,48, 
Oxime 96 7 
Serniciirbdzone, 
166 7 

3" I 1052 n g h  
5 3 7 1 6  

4ryloxydcetic acid, 
86 5.2,4-Dinitro- 
phenyl ether 108 
10 Benzene- 
sulfontlte 70 I 

Ae eth . 130, b p 
256 61, m-Nitro- 
benzenesulfondte, 
176 

Me e th ,  115 Et 
eth ,97 , 

Me eth , 1 1  1 2, 
w -a1 

n-Nitrobenzene- 
sulfondte, 176, dc 
a ,  Et eth , 104-5, 
ye1 , al 

kle eth ,85, pet 
e th ,  Et eth , 30, 
me al 

kle eth ,94, ye1 , 
eth 

iryloxyacetic acid, 
148.2,4-Dinitro- 
phenylhydrazone, 
257d . Semicarba- 
zone, 198 
'icrate, 156 7 
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T A B L E  VII. O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

3-Hydroxy-4-nitrobipheny 
Catechol (Pyrocdtechol, 

1.2-Dihydroxybenzene) 

Chlorohydroquinone 

2-Amino-5-chloro4 
methylphenol (2-Amino-! 
chloro-0-cresol) 

4-Chlororesorcinol(4- 
Chloro- 1.3-dihydroxy- 
benzene) 

2-Hydroxypyridine (a- 
Pyridone) 

2-Phenoxyphenol(2- 
Hydroxydiphenyl ether) 

5-Methylresorcinol 
(Orcinol, 3,5-Dihydroxy. 
toluene) 

6-Amino-4-chloro-2- 
methylphenol (6-Amino- 
4-chloro-o-cresol) 

2.4-Dichloro-1-naphthol 
1.2-Dihydroxynaphthalene 
(1,2-Naphthalenediol, 
6-Naphthohydro- 
quinone) 

1,2,3,4-Tetrahydroan- 
thranol 

4-Methyl-5,6,7,8-tetra- 
hydro-2-naphthol 

t-Acetylphenol(4-Hy- 
droxyacetophenone) 

3-Methyl-2.4.6-trinitro- 
phenol (2,4,6-Trinitro- 
m-cresol) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

104 5,al 
105 

105, 11 1 

105 6 

I06 

106 7, w 

106-7 (+ 1 
ac a ,84) 

106-7 

106-7 89 

106 7, bz 

106 7 

106 5 8, 
56 8(+1 
H20) 

107 

107-8 
108,105 5 

108, lgr 

108 

109 

109 10, 
ye1 , al 

Boiling 
point, "C 

Pheny 
ure- 

thane 

- 

di 16' 

154 

i-Napt 
thy1 
ure- 

thane 

#-Nitro 
ben- 
zoate 

3.5-Di- 
nitro- 

benzoate 

' fro 

192 3 
wh - 
vlt 

I 104 

- 
P- 

oluer 
sul- 

fonati 
- 

49 

i 46 
7 

58-9 
53 

Acetate 

mono 
57 8, 
d i  65 

92-3 

mono 
62, d l  
72.99 

113 
125 

di 66 

b P 
150- 
60' O9 

b P 
358-6 

A 25 

1.3-dl 
I96  

74-6 
it 104- 
6,109 
ac a 

09, a1 

i4 

35, p.1 
ye1 , 
bz - 

Benzoat 

Â¥non 
181, 
131 d, 
84, al 
eth 

I l l  2 

12 

18 5 

li 88, 
a1 

It 106 

42 

9 

40 

- 

Aryloxyacetic acid 
136 8 Monoben 
zenesulfonate 
monoacetate, 86 
me al Dibenzene- 
sulfonate, 155-6, 
acet 

M e  eth ,54-5, al 
sym -TNB add 
comp ,97, Picrate, 
97, vel 

m-Nttrobenzoate. 
154,o-Nitro-p- 
toluenesulfonate, 
143 

Me  eth , 102. Et 
eth ,94 

N-Acetyl, 1 15, aq 
al  , Me  eth , 106, 

Igr 
}-Me eth ,79-80 
Dl-Me eth , b p 
135 7" 

Picrate, 176 7, 
Benzyl eth ,42 

Me eth ,79, Igr 

'Kryloxyacetic acid 
217 p-Xenyl- 
urethane, 196 
2.4-Dinitrophenyl 
ether, 153 4 

Vie eth , 58 
3iaryloxyacetic 
acid, 104 6, 1-Me 
eth ,90 5, Di-Me 
eth -31 
Vie eth , b p 19714 

lemicarbdzone, 
199,2,4-Dinitro 
pheny lhydra~on~ 
261 5 (cor ), br  , 
dl 

51-Me elh , 155, 
dl . Dl-Et eth ,36 
7, W -dl 

'Derivative data given i n  order m p , crystal color, solvent from which crystallized 

107 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 

Name 

2-Iodo-6-nitrophenol 
Resorcinol(1.3-Dihydroxy 
benzene) 

Bromohydroquinone 
4-Hydroxy-2'-nitro- 

biphenyl 

4',5-Dimethyl-2-hydroxy- 
azobenzene (2-p-Toluene- 
azo-p-cresol) 

4-Hydroxyphenanthrene 
(4-Phenanthrol) 

2,2'-Dihydroxy-33'- 
dimethylbiphenyl 

2.6-Dinitro4iodophenol 
2-Chloro4,6-<linitrophenol 
4,4'-Dihydroxy-2,Z'- 
dimethylbiphenyl 

2-Bromo4nitrophenol 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

109 10 
110 (sta- 
ble), 108 
8 5 
(labile) 

110 109, 
to1 

110 
110 1 ,  116 

1 1 0 - 1 1  
I l l  
1 1  1, w 

111-2 aq 
al 

1 2 .  w 

112 3, tol 

112-3 5, 
pet eth 

113, pet 
eth 

113, w 
113,110 
114 

114 

114 

114 

114, bz - 
Igr 

- 
Boiling 

point "C 

- 
Phenyl 
ure- 

thane 

/I 

164. 
chl 

fl 

145, 
dil 
al 

56 

- 
-Naph 
thy1 
ure 

thane 

- 
+Nitro 

ben- 
zoate 

- 
3,s-Di- 
nltro- 

benzoate 

- 
Bromo 

lenvativi 

- 

11 112 

h 188 

<i 186 

,6-dl 
142 

-mono 
118 

- 

- 
P 

Toluene 
sul- 

fonate 

it  80- 
1, 
acet - 
dil 
a1 

190 

38 
55 

'7 

2 1 

- 
Acetate 

96-7 
57-8, 
dil al 

A 95, 
XY 1 

dt 72 
122 

39-41 
56 
53 

l-mono 
102-3 
(hyd ), 
122 
(anh ) 

nono 
114, 
cs,, 
dt 108 

, 
ac a 

58-9, al 

it  75 

i2.86 

$1-2, 
W -dl 

'2 

123 

- 
knzoate 

iono 
135-6. 
dl 117 
dil al 

1 101, 
al 

56-7 

16 7 

'on0 
120, 
chi - 
pet - 
sth 
5 ,  ye1 , 
al 

147, 
me al 
75 

I 127 

31-2 

$2 5 

52 

- 

Miscellaneous 

Me eth ,96-7 
Aryloxyacetic acid, 
175, 195,2,4-Dim- 
trophenyl ether, 
194, N,N-Di- 
phenylurethane, 
194. Me eth ,43- 
4, me al 

Di-Me eth , 155, 
al , Di-Et eth , 
36-7, w -al 

4ryloxyacetic acid, 
1 6  I ,  Benzene- 
sulfonate, 106, 
ye1 , al , Me eth , 
60 0-0 5, Et eth , 
51 5-nitro der~v , 
151-2 

Picrate, 164-5 
Picrate, 163 4 
Me eth ,98, Et 
eth ,82,142 

Me eth , 198 

kfc eth , 104, Di- 
Me eth ,68-9, w - 
al 

?t eth ,43, ac a , 
Propionate, 62, Igr 

^le eth ,68, me al 

Ae eth , 106, Et 
eth ,98, ye1 
\ryloxyacetic acid, 
187.2.4-Dinitro- 
phenyl ether, 120, 
N,N-Diphenylure- 
thane, 112.p- 
Phenylazoben- 
zoate, 203-6 
,4-Dinitrophenyl 
ether, 248 
it eth , 121 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

108 
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TABLE VII.  ORGANIC DERIVATIVES O F  P H E N O L S  

Name 

4-Hydroxy-3-methoxy- 
benzyl alcohol 

Ethyl 4-hydroxybenzoate 
4-Chloro-3,Mimethyl- 
phenol 

1.5-Dimethyl-2.4-dinitro- 
phenol 

I-Bromo-1.5dihydroxy- 
naphthalene (4-Bromo- 
1.5-naphthalenediol) + 

1-BenzoylphenoI(3-Hy -- ---- 

I-Bromo-1 Jdihydroxy- 
naphthalene (3-Brorno- 
1.2-naphthalenediol) 

liloroglucinol(1,3,5- 
Trihydroxybenzene) 

,4'-Dihydroxydiphenyl- 
methane 

3,5,6-Tetramethylphenol 
(Durenol) 

I-Amino-2-methyl-6-nitro- 
phenol (4-Amino-6-nitro- 
o-cresol) 

,4-Dibromo-6-nitrophenol 

-Amino-4-methyl-6-tiitro- 
phenol (2-Amino-6-nitro- 
p-cresol) 
-Amino-2.4.6-tribromo- 
phenol 

b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

15 

15, ye1 

15,116 
15-6 

15-6, 106 

16 

16 al 

16-7 

17 

17 
[+2H20), 
2 17-9 
[anh ) 
17-8. w - 
al 

18, wh , 
Pet 

18, al 

18,ac a 

18, ye1 , 
Igr 
18-9, yel 

18 5-21, 
pet eth 

19, 110, 
br , a1 

19, pet 
sth 

- 
Boiling 

mint, "C 

- 

97-8 

19 

- 
Pheny 
ure- 

thane 

- 
t-Napt 
thyl- 
ure- 

thane 
- 

- 
-Nun 
ben- 
zoate 

- 

33 

- 
3.5-Di 
nitro- 

benzoate 

- 
Bromo 
erivativ 

- 

i 151 

.mono 
118, 
3r , 
Iil al 

- 
Acetate 

- 

\-mono 
51.A 
48, bz 
k r  

130-1, 
aq a1 

17 8 

I48 

ii 138 

fi 160 

ri 104 

I 70, 
ac a 

-mono 
217, 
ye1 , al 
9 

4 

0 4 5  

- 

- 

mzoate 

- 

mono 
0. et 
c -a1 , 
'1 121 
8-9 

, eth 

6 

185 

108 

. aq 
1 

- 

Miscellaneous 

4-Et eth , 56  7 

Me eth , 141 5 2 5 
Oxtrne, 169-70, 
Phenylhydrazone, 
173-4 

Di-Me eth , 115 

Oxtme a m  76 bz 
s jn  126 (on heat- 
ing anti) 

4ryloxyaceticacid 
198,2,4-Dinitro- 
pheny lhydrazone 
270 1 

Naphthalene add 
comp ,100 

Di-Me eth , 26  
Di-Et eth ,60, w - 
a1 

Vie eth ,76-7, ye1 , 
Et eth , 46  

Vie eth ,74, al , Et 
eth . 6 l ,  al 

Vie eth ,48, ye1 

Vie eth . 104. al 

- 

'Derivative data given in order rn p , crystal color, solvent from which crystallized 
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T A B L E  V I I .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

2-Methylresoreinol(1.3- 
Dihydroxy-2-methyl- 
benzene, 2,6-Dihydroxv 
toluene) 

4-Acetylcatechol(3,4-Di- 
hydroxyacetophenone) 

5-Methyl-1.2.3-trihydrox; 
benzene (3,4,5-Tri- 
hydroxytoluene, 5-  
Methylpyrogallol) 

9-Hydroxyanthracene (9- 
Anthrol, Anthranol) 

&-Bromo-2-methyl-4-nitro. 
phenol (6-Bromo-4-nitro 
o-cresol) 

2,2'-Dihydroxy4,4'- . 
dimethylbiphenyl 

4-Chloro-3,Wibromo- 
phenol 

3,4-Dimethyl-1-naphthol 

3-Aminophenol(3- 
Hydroxyaniline) 

Z,4,6-Trinitrophenol 
(Picric acid) 

b) Solids (Listed in order o f  increasing m.p.)* (Continued) 

- 
Melting 

point "C 

19 20, b2 

192 7 
1 I6 

19 5, w 

20 (subl ) 
3 2  

20, ye1 

20 d , ye1 
g r 

20 

20. ye1 , 
let eth 

M 1 ,  
116 7, al 
i r  chi 
'0 5, w 

'1 

'1 5 3 0, 
gr 
!2 

'2 

!2 
!2, ye1 , 
Â¥Cl 

!2 (subl 
m slow 
itng , exF 
)n rapid 
itng ) - 

- 
Boiling 

point, 'C 

- 
7 1  (cor 

05 10" 

78-9" 

- 
>-Nap 

ihyl- 
ure- 

thanf 
- 

- 
.-Nun 
ben- 
zoate 
- 

43 

- 
3.5-Dl- 
nitro- 

benzoat 

- 

22 4 

79 

Bromo 
erivativ 

- 

Benzoat 

- 
A 

105-6 
me al 

it 118. 
al 

127-8 

186 8 

f l  148, 
al - 
acet 

34 

132 

I -mono 
124, 
ac a ,  
3- 
mono 
189, 
ac a .  
dl 11C 

Miscellaneous 

Di-Me eth , 39  

Oxime, 184 d , et 
a c ,  !-Me eth ,91, 
2-Me elh , 115, Di- 
Me eth , 5  1 

Me eth ,83, Et 
eth .64 5, al 

3,5-Di-Me eth ,36, 
al 

m-Nitrobenzene- 
sulfonate, 149, ac 
a , Me eth , 100-3, 
br , bz -al 

Picrate, 171, Car- 
bonate, 228 

Me eth ,94, Et 
eth , 51, me al 

Me eth ,82 5 

Turns red in air. 
Picrate, 168 

N-Acetyl, 148, N-p- 
Toluenesulfonyl, 
157, N-Phenyl- 
thiourea, 156 

N-Acetyl, 123, N- 
Benzoyl, 123, 
HNOi salt, 137 

Me eth ,64 
Di-Et eth , 8 5  

Naphthalene add 
comp , 149-5 1 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  VII .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

2,4-Dimethyl-2-methoxy- 
phenol 

2-Nitro-4,5,6-tribromo- 
phenol 

1.4-Dichlorn-2-naphthol 
4-Butyl-2-methylphenol 
(4-Butyl-0-cresol) 

33'-Biphenol (3,3'-Di- 
hydroxybiphenyl) 

1,3-Dihydroxynaphthalene 
(1.3-Naphthalenediol) 

4-Hydroxybenzyl alcohol 
(a,4-Dihydroxytoluene) 

t.6-Dimethylresorcinol 
(4,6-Dihydroxy-m- 
xylene) 

4-Benzyl-1-naphthol 
Pentamethylphenol 
5.5-Dinittophenol 

S-Nitro-3,4,6-tribromo- 
phenol 

1.3-Dibromo-2.4-dihy- 
droxynaphthalene (1.3- 
Dibromo-2.4-naphtha- 
lenediol) 

b) Solids (Listed in order of increasing rn.p.)* (Continued) 

Melting 
point 'C 

122 3,al 

2 2  3 

123 

123, aq al 

123 

123, yel , 
bz 

123 4 
124 

124, w 

124, w 

124, yel , 
pet eth 

124 5,bz 

1245 5 5  

124 5-5 0, 
w ( + 1 w  

125-6 
126 
126,122 

126 5 
1265 w 

127, pa 
ye1 , w - 
HCOOH 

127-8, yel , 
al 

128 9 , ac  
a 

- 
Boiling 

point "C 

- 

86 

27 915 

76 9 

57 

- 
Phenyl 
ure 

thane 
- 

55-6, 
al 

15 

- 
,-Nap1 
thy1 
ure- 

thane 
- 

156 7 
Igr 

- 
Â¥-Nitr 
ben 
zoate 

- 

69 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

11 l 

- 
3 5-Dl- 
nitro- 

benzoatt 

- 

210 2 
(cor ), 
al 

- 
Bromo 

ierivativ 

- 

84 

225 6 

34 

86, CS 

- 

- 
P 

roluene 
sul 

ionate 
- 

125, a1 

137 8 

25 

- 

- 
Acetate 

- 
114 5, 
aq al 

77 

71 2 7 

110 5, 
aq ac 
a 

114 

90 1 
268 70 

A 8 2 5  
dil al 

A 56, 
w -ac 
a 

73 7 

nono 
92, pel 
eth , 
dl 49, 
45, w 

~t-mono 
84, di 
75 

il 45, 
al , 
b P 
285-7 

37-8 
!73 
126 7 

0 4 5  
I 3  5 

1 8  

I8 

\-mono 
148, 
dl 
125, al - 

Miscellaneous 

Me eth .63, me al , 
Et eth ,46, me 
al , Picrate, 124-5, 
red, al 

3-Nitrobenzoate, 
149-50 

4ryloxyacetic acid, 
95.2,4-Dinitro- 
phenyl ether, 95, 
N.N-Dtphenylure- 
thane, 141.p- 
Phenylazoben- 
zoate, 190 3 

Et eth ,91 

Me eth , 109, a1 , 
Et eth ,74 

Di-Me eth ,36, w - 
al , b p 328 

;ym-Tr~nitroben- 
zene add comp , 
174 5, red 

Ue eth ,69-70 

\ryloxyacetic acid, 
153, Di-Et eth , 
24 5, b p 247-9 

31-Me eth ,76, Di- 
Et eth .75. al 

tie eth , 163 4 
tie eth , 105-6, Et 
eth .97 

tie eth ,98, al , 
Et eth ,47 5, al 

ile eth , 72, w - 
HCOOH 

ile eth ,80, Et 
eth ,84, ye1 , Igr 
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T A B L E  V I I .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

4-Iodo-2-naphthol 
4-Bromo-1-naphthol 
3-Methyl4nitrophenol 
(4-Nitro-m-cresol) 

3-Hydroxypyridine (@- 

Pyridone) 

4-Hydroxy-3-nitroazo- 
benzene 

3-Amino-2-methylphenol 
(3-Amino-o-cresol) 

6-Bromo-2-naphthol 
8-Nitro-1-naphthol 

Methyl 4-hydroxybenzoate 

5-Methyl-l,2,4-trihydroxy 
benzene (2.4.5-Trihy- 
droxytoluene) 

Pyrogallol (I 2.3-Tri- 
hydroxybenzene) 

2-Amino-4.6-dimethyl- 
phenol 

2.3-Dichloro-1.4-dihy- 
droxynaphthalene 

4-Benzoylphenol(4-Hy- 
droxybenzophenone) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

128 5 
129 
129, w 

129 

129, lgr 

129, w 

129 30 
130 

131,dk red 

131 

131 2,bz 

131 2,w 
or CS, 

132 

133 

134-5, al 

134 5 yel,  
al 

134-5 

135, 155-6, 
aq al 

135 

Boiling 
mnt  "C 

- 
'henyl 
ure 
lhane 

- 
Naph 
ihyl 
ure 
hane 
- 

- 
Nitro 
ben 
zotte 

- 

37, al 

Â¥ 23C 

- 
3 5 D l  
nitro 
enzoate 

58 (cor : 

I 205 

- 
Brorno 
'rwaiivc 

- 

I 158 

P 
oluene 
sul 

onate 

9 
' 1  
4, a1 

' P  
210, 
92" 
20 5, 
ac a 
08 

03 

5 

rl 
114 5, 
al 

13 

15 

fl l i f t -  
1 1, trt 
165, 
173 

I28 

h 
239-4 

Sl.me 
al 

- 

Miscellaneous 

Me eth ,67 

Me eth ,55, Igr , 
Et eth ,45, al 

Hydrochlonde, 
105-7, Picrate, 
200-1 

Me eth , 107 

lurns br in air 

Me eth , 108 
n-Nitrobenzene- 
sulfonate, 166, ac  
a 

Me eth ,243, Et 
eth , 170, 
N-A~etyl, 157-8, 
ye1 

$-Me eth , 124, w , 
4-Et e th ,  131 
(subl ), bz , Tn- 
me eth ,55, w - 
me al 

Picrate, 160 

Tris-N,l^-~iphenyl- 
urethane. 212 

N-Acetyl, 96, aq 
al , 0.N-Dibenzoyl, 
153 5 Me e th ,  
b p 239-40 

Me eth . 103. Et 
eth .98 

Di-Me eth , 107-8, 
Dipropionate, 
166-7, Dibutyrate, 
128 

2,4-Dinitrophenyl- 
hydrazone, 242 4 
(cor ), Semicar- 
bazone, 194 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

112 

Copyright 1967 by CRC Press, Inc.



T A B L E  VII .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

2-Amino4methylphenol 
(2-Amino p-cresol) 

3-Amino-4,6-dichloro- 
phenol 

2,6-Dinitrohydroquinone 

1,4-Dimethyl-Z-naphthol 
Trichlorohydroquinone 

5-lodo-3-nitrophenol 
Trichlorophloroglucinol 

4-Amino-2,6dimethyl- 
phenol 

1,4,6-Trihydroxynaphtha- 
lene (1.4.6-Naphthalene- 
trtol) 

2.6-Dibromo-3.4.5-tri- 
hydroxybenzoic acid 
(Dibromogallic acid) 

i-Hydroxy-2'-nitro- 
biphenyl 

t-Phenyl-l-naphthol 
1.3-Dihydroxy-2-methyl- 
naphthalene (2-Methyl- 
1.3-naphthalenediol) 

1,2,4-Tr~hydroxybenzene 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
mini "C 

135, w 

135-6 w 

135 6 
(anh ) 

135 6 
136, w 

136, w 
136, al 

137-8, bz 

138 

138d,  bz 

138 

138 
(unstable) 

138-40 

139d 
(+ 1H20) 

139-40 

140 
140 

140-5, eth 

141 

Phenyl 
ure- 

thane 

Naph 
thy1 
ure 

thane 

- 
Nitro 
ben- 
zoate 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

113 

3.5 DI 
nitro 

benzoate 

- 
Bromo 
erwatlvt 

- 
P 

oluene 
sul 
onate 
- 

- 
Acetate 

- 

\-mono 
95-6, 
dl 

135-6 
7-8 
11 153 
(subl ) 
10 

r1 

167 8, 
ac a 
It 73, 
al 

3-4 

'4 5 

r~ 168 

18 

r1 

96-7, 
wh , 
abs al 

Miscellaneous 

N-Benzoyl, 191, al , 
0.N-Dibenzoyl, 
190-l,al .O,N- 
Diacetyl, 128-9, 
Me eth ,93-4, 
pet eth 

N-Acetyl, 233-6, 
Me eth $51 

1-Me eth , 102, Di- 
Me eth -95-6 112 

Di-Et eth ,68 5, al 

Me eth ,84 
Di-Me eth ,93-5 
Trt-Me eth , 
130-l.al 

Di-Me eth , & I  
pet eth , Di-Et 
eth ,83, Igr ,2- 
Naphthylamine 
add comp , 110 5 

Me eth ,97, Et 
eth ,92 

N-Acetyl, 136-7, 
aq al , 0.N-Di- 
acetyl, 160, Me 
eth ,66, w 

Me eth ,65, Hy- 
drochloride, 225 

N-Acetyl, 185,O.N- 
Dibenzoyl, 157-8, 
Me eth .82-3 

rriacetate of Me 
eth , 150-2 

3-Nitrobenzenesul- 
fonate. 161,4- 
Nttrobenzenesul- 
fonate, 147,2,4- 
Dimtrophenyl 
ether, 118, Me 
eth ,82,3,5-Di- 
nitro deriv , 123 

rri-Et eth ,34, al , 
Picrate, 96 

V-p-Toluenesul- 
fonyl, 175-6 
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T A B L E  V I I .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

4-Hydroxy-2-nitro- 
biphenyl 

3.4-Dihydroxy- 
phenanthrene (Morphol) 

2-Isopropyl-5-methyl- 
hydroquinone (Thymo- 
quinol) 

2,6-Dibromo-4-nitrophenol 
3,4,5-Tribromocatechol 

I-Benzoylresorcinol(2,4- 
Dihydroxybenzo- 
phenone) 

I-Hydroxyacenaphthene 
(1 -Acenaphthenol) 

I-Amino-2,3,6-trinitro- 
phenol 

4-Beozoylcatechol(3,4- 
Dihydroxybenzo- 
phenone) 

3-Bramo-5-nitrophenol 
3.4-Dihydroxybiphenyl 
(4-Phenylcatechol) 

2.4.6-Tri-iodoresorcinol 
2.4'-Dihydroxychalcone 

2,6-Diamino4methyl- 
phenol (4-Hydroxy-3,5- 
toluenedidmine) 

5-Aminoresorcinol(3,5- 
Dihydroxydniline) 

bÃ Solids (Listed in order of  increasing m.p.)* (Continued) 

Melting 
point "C 

141-3 

142, dc a , 
140. w 

142 3 
(anh ), 80- 
90 (hyd ) 

143, pet 
eth 

143,134 5. 
Igr 

143, 139 5 

144 
144 
(+1H20) 

144 

144-5, ye1 

144 6 

144 5-5 5 
(cor ), 148 

145d , a c  
a 

145, 134 

145 
145 

145, CS,  
145 

146 

146-52 

Boiling 
point, "C 

'90 

- 
Phenyl 

ure- 
thane 

- 
-Naph 
thy1 
ure- 

thane 
- 

47 8, 
al 

- 
t Nitro. 
ben- 
zoate 

- 
Bromo 
Â¥rivativ 

- 

- 
Acetate 

- 
I69 

it 155 
ac 
dnh 

ii 159. 
eth 

)9, Igr 

it 73 5 

8 1 
I1 120 

01-2, 
w -al 

It 78 

' P  
166-S5 

39 
i l  77 5 
8 0 

/I 170 
it 94 5 

- 
knzoate 

- 
05 6 

'I 
174 5 

18 9 

41 2, 
a1 

11 95 

I1 120 

Miscellaneous 

Me eth .72 

Di-Me eth , 50, pet 
eth Picrate, 
135 7 2-Naphthyl- 
amine add comp , 
124 

N-Acetyl, 279, N- 
Benzovl. ca 200d . 
Me eth 124 5 
Et eth ,97 8 

Me eth , 62  3, Di- 
Me eth ,45, me 
a1 

Me eth , b p 
162-4" 

Di-Me eth .86-7 

N-Acetyl. 178 0 .N-  
Diacetyl, 128 9 
N-Benzenesul- 
fonyl, 183, Me 
eth ,47, w 

m-Nitrobenzene- 
sulfonate, 144-6, 
ac a , Me eth -69, 
Et eth ,72-3, ye1 , 
pet eth 

N-Acetyl, 178-9, N- 
Benzoyl, 205, ac 
a .  Me eth . 138-9, 
al 

Me e th ,  131-2, Dl- 
Me eth , 103 4 

Me eth ,88 

4'-Me eth , 148 d , 
a1 

N.N1-Diacetyl, 225- 
7, dil al , 1.2.6- 
Triacetyl, 228, al 

N-Benzoyl, 139, DI- 
Me eth ,46, 
Picrate, 167-70 d , 
ye1 , aq al 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  VII .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

4-Acetylresorcinol 
(Resacetophenone, 2,4- 
Dihydroxyacetophenone 

S-Methyl-3-nitrophenol 
(3-Nitro-0-cresol) 

2-Chloro4hydroxybenzal~ 
dehyde 

1.5-Dibromo-4,S-di- 
hydroxynaphthalene 

5-Acetylresorcinol(3,5- 
Dihydroxyacetophenone 

I-Propionylphenol(4- 
Hydroxypropiophenone) 

Â¥,lo-Dihydroxyphenan 
threne (9.10-Phenan- 
threnediol) 

1.4.5-Trihydroxyphenan- 
threne (3,4,5-Phenan- 
threnetriol) 

1-Nitrosalicylic acid 
1-Acetamidophenol(3- 
Hydroxyacetanilide) 

!-Amino-3.6-dimethyl- 
phenol 

,4'-Dihydroxyhenzo- 
phenone 
i-Amino-2-bromophenol 
-Amino-5-bromophenol 

-Hydroxyanthracene (1- 
Anthrol) 
-Amino-4-chloro-6-nitro- 
phenol 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

147 

147 

147, ye1 , w 

147, ye1 , w 

147 8 

147 5 

148 

148 

148 

148 

148, w 

148 5 
(anh ), 65 
(+ I  H20) 

148 5-9 0 
148 9,w 

149 50, bz 

49-51, xyl 

50 

50 d 
50 

50-3, br , 
al 
52 

- 
Boiling 

point, '( 

- 
Phenyl 

ure- 
thane 

- 
i-Nap1 

thyl- 
ure- 

thane 
- 

- 
-Nitro 

ben- 
zoate 

*Deriv.itive datii given in order m p ,crystal color, solvent from which crystallized 

- 
3.5-Dl- 
nitro- 

benzoate 

- 

- 
Bromo 

lerlvatn 

- 
P 

Toluen 
sul- 

fonate 
- 

14, al 

vono 
126-' 

35 6 

- 
Acetatt 

- 
1-mono 
119 
20,4- 
mono 
74. dl 
38 
4 

2 

I 131 

i 91 

i 119 
20 

2, lgr 

ton0 
168 
70. dl 
202 
.I 138, 
bz - 
pet 
eth 
40 50 

9 5 
100 5 

1 5  

18-30 

- 
knzoatq 

- 
-mono 
67,4- 
mono 
106 7 

8 

7 

182 4 

37 5 

216 7 

I 

Miscellaneous 

emicarbazone, 
216,2,4-Dinitro- 
phenylhydrazone, 
218. Oxime. 199, 
Phenylhydrazone, 
159 
lie eth , 101, Et 
eth ,47, al 
Â¥-Nitrobenzene 
sulfonate, 106, ac 
a , E t  eth,115, 
ye1 , al 
4e eth , 52 3, w - 
me al 
emicarbazone, 
214, Oxime, 194, 
p-Nitrophenyl- 
hydrazone, 288 d 

emicarbazone, 
205 6 p-Nitro- 
phenylhydrazone, 
236 7 
ryloxyacetic acid, 
155, Me eth , 108, 
Di-Et eth , 57 
,4-Dinitrophenyl- 
hydrazone, 229 

r ime  eth ,90, 
me al 

icrate, 240. 
Methiodide, 108 9 

mide, 155, 145 

I-Benzoyl, 210-1 1, 
0.N-Dibenzoyl, 
178-9 
M e  eth ,77. pet 
Â¥t 

N-Dibenzoyl, 
133 4, H,SO. salt, 
239 40 
le eth ,70, Et 
;th ,69 
-Acetyl, 150 60, 
/el 
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TABLE VII. ORGANIC DERIVATIVES O F  P H E N O L S  

- ~ 

Name 

4-Hydroxyazobenzene (4- 
Benzeneazophenol) 

Tribromophloroglucinol 

2.2'-Dihydroxy-5.5'- 
dimethylbiphenyl 

2-Amino-5-chlorophenol 

1,2,4-Trihydroxynaph- 
thalene (I ,2,4-Naph- 
thalenetriol) 

6-Hydroxyhiphenyl-2- 
carboxylic acid 

2-Azoxyphenol(2.2'-Di- 
hydroxyazoxybenzene) 
3,5-Stilhenediol(3.5-Di- 
hydroxystilbene, Pino- 
S Y ~ V Y ~ )  

4,4'-Dihydroxydiphenyl- 
methane 

2,4,6-Tri-iodophenol 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point 'C 

152, al 

152 3 
(anh ), w 

153 

153-4, w 

54, aq al 

154 

154(anh ) 

154, dk red 

154 5 

155 5-6 0, 
ac a 

156, eth 

156, yel , al 

57-8, ac a 
58. bz. I53 

158, w 

58,  w 

58-9, w - 
al 

- 
Boiling 

point. "C 

- 
'henyl 
ure 

thane 

- 

- 
Naph 
thyl- 
tire 
hane 
- 

- 
+Nuro 

ben 
zoate 

- 

3 5-Di- 
nitro- 

benzoate 

81 

- 

- 
Bromo 
erwativ 

- 

- 
P 

oluene 
sul 

tonate 
- 

16-7, 
aq al 

77, 
ac a 

34, al 

- 
Acetate 

89-84 
5, ye1 , 
al 

mono 
169. 
bz - 
Pet 
eth , 
I n  
181 3 ,  
al 

A 88 

I n  
134 5 

88-9, al 

185 

dl  150, 
bz 

lit 
100- i 
me al 

135-6, 
al 

107 5 

129 
77-8, al 

A 105 

A 69- 
70. a1 

156. bz 

- 

- 
knzoate 

- 

36-8, 
yel , al 

21, 150 

108 
31 

I 

150 1 
ac d 

me al 

3-100 

156, 
ll 
17 

- 

lydrochlor~de, 169 
HNO. - 2,4-Dim- 
trophenol, 1 13 
Propionate, 75, red 
1e eth , 123, bz 
Tri-Me eth 145, 
al Di-Et eth , 
63 5, w -ac a . 
Tri-Et eth , 102 
4, ac a 

-Acetyl, 144 
0.N-Diacetyl, 124 
Me eth ,62 
)iformate, 61, 70% 
al 
1.N-Dibenzoyl, 
140, al Me eth , 
46, Hydrochloride 
226 d 

enzenesulfonate, 
104-5 Butyrate, 
59-60 
I-Acetyl, 218, ye1 , 
w 0 N-Diacetyl, 
146,O-m-nitro- 
benzenesulfonate, 
184 
)I-Me eth 81 Di- 
Et eth , 102 
1e eth , 122-3, ac 
a Di-Me eth , 
56 7 me al 

1e eth , 105, me 
al , Picrate 182, 
or -red, me al 
Ie eth ,62, Et 
eth -63  5 

Ie eth ,95-6, me 
al , Picrate, 185, 
red, Propionate, 
95,ac a 
Ie eth , 141-2, 
ye1 , Di-Me eth , 
89, eth -et ac , Et 
eth ,80, w 
>+Me eth , 52, DI- 
Et eth ,38-9 
Ie eth ,98-9, bz 
Et eth ,83, eth 

Derivative data given in order m p , crystal color, solvent from which crystallized 

116 
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T A B L E  VII .  O R G A N I C  D E R I V A T I V E S  OF P H E N O L S  

p~ 

Name 

Salicylic acid (2-Hydroxy 
benzoic acid) 

4-Amino-2,3,6-trichloro- 
phenol 

4-Amino-3-chlorophenol 
6-Amino-2,4-dinitro-3- 
methylphenol (6-Amino- 
2.4-dinitro-m-cresol) 

2,2-Dihydroxychalcone 

4.4'-Dihydroxy-3.3'-di- 
methylbiphenyl 

6-Retenol(6-Hydroxy- 
retene) 

i-Amino-2-methylphenol 
(5-Amino-0-cresol) 

1.4'-Dihydroxytriphenyl- 
methane 

LHydroxyphthalic acid 
,2,3,4-Tetrahydroxy- 
benzene (Apionol, 
Phenetrol) 

!-Amino-2-nitrophenol 

I-Amino-2,4-dihydroxy- 
naphthalene 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point 'C 

158 3 

159, al 

160 
160, al 

160- 1 

160-1 d ,  
eth -lgr 

160- I 

160 1.w 

160-2 

161,xyl 

161, w 

161. w -al 

161 d 
161, pink, 
et ac 

162,or- 
ye1 , w 

I62 

I62 d 

162 (at 
130- 
vlt ) 

Boiling 
mint. "C 

- 
Phenyl 

ure- 
thane 

i-Naph 
thyl- 
ure- 

thane 

'-Nitro 
ben- 
zoate 

3.5-Dl- 
nitro- 

benzoate 

Bromo 
erivativi 

P 
oluen 
sul- 

fonate 

Acetate 

135, wh 

153, yel 

li 85 5 
6 0 

li 131, 
a1 , 
135 5 

'I  

157 0- 
7 5, 
al - 
ac a 
34-5 

i 109 
10 
14-6 
?Ira 
142 

33 5- 
4 0, 
ac a 

Miscellaneous 

4ryloxyacetic acid, 
191, Amide, 142, 
Anilide, 136, p- 
Toluidide. 156 

V-2,4-Dinitro- 
phenyl, 21 1,or - 
red 

i-Acetyl, 121 
i-Acetyl, 225, ye1 

- M e  eth . 112, al 
2-Et eth ,61, al 

4-Acetyl, 261, ye1 , 
ac a , Di-Me eth 
136 7, red aq al 

Ae eth . 108. Di- 
Me eth . 116 5, 
Igr , Et eth , 109- 
10, Di-Et eth . 
96-7.2-Naphthyl- 
amine add comp 
168 

'icrate, 152-2 5, 
red, al 
4-Acetyl, 225, 
N.N-Diacetyl, 
132-3,O.N-Di- 
benzoyl, 162, Me 
eth , 58  
)I-Me eth , 100 1, 
chl -me al 

,4-Di-Me eth , 
106, Tetra-Me 
eth ,89 
il-Acetyl, 221, ye1 , 
ac a ,  0.N-Di- 
acetyl, 149, w 

1-Benzoyl, 169, 
acet -pet eth , 
0,N-Dibenzoyl, 
162 3, me a1 , Me 
eth , 171,50%al 
),O,N-Triacetyl, 
155-6, bz 

'Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  VII .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

2.4'-Biphenol(2.4'-Di- 
hydroxybiphenyl) 

2,5-Dimethylresorcinol 
(2,6-Dihydroxy-p-xylene: 

2-Amino-3.5dimethyl- 
phenol 

3.5-Dinitrocatechol(1.2- 
Dihydroxy-3,5-dinitro- 
benzene) 

2,2'-Dihydroxy-6.6'- 
dimethylbiphenyl 

2-Amino-3.4dihydroxy- 
naphthalene 

2.6-Dibromohydroquinone 
2-Benzoylphloroglucinol 
(2,4,6-Trihydroxybenzo- 
phenone) 

5-Amino-3-nitrophenol 

3-Amino-4.5dimethyl- 
phenol 

1,2,3,5-Tetrahydroxy- 
benzene 

4-Phenylphenol(4- 
Hydroxybiphenyl) 

Benzeneazocatechol(3.4- 
Dihydroxyazobenzene) 

4-Amino-2-chloro-3- 
nitrophenol 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

162 3 

163, bz 

163, bz 

164, w 

164 

I 64 

1 64 

164 
165 

165, yel 

165 d , 
ye1 ,chi 

165, eth , 
br , (1 73- 
5, sub1 ) 

165 

165 

165, 155 

165d.dk 
red, al 

165 5 d ,  bz 

Boiling 
point, "C 

Pheny 
ure- 

thane 

a-Naph 
thyl- 
ure- 

thane 

>-Nitro 
ben. 

zoate 

- 
3.5-Di- 
nitro- 

benzoate 

- 
Bromo 

ierivativ 
Miscellaneous 

fonate 

di 69, 

Dl-Me eth , 7 0  

177, 
ac a , 
179, 
al - 
acet 

Me eth , 118-21, 
bz 

0.N-Diacetyl, 87-8, 
N-Benzoyl, 21 1 2, 
al 0.N-Di- 
benzoyl, 148-9, 
me al , Hydro- 
chloride, 270 80, 
dil HC1 

m-Nitrobenzene- 
sulfonate, 135, 
Me e th ,  81, yel , 
bz 85-6. Et eth , 
120,al. 116 7 

- M e  eth , 123.2- 
Me eth ,80 Di- 
Me eth , 102, al , 
I-Et eth , 155, al , 
Di-Et eth , 78 
94 5 

186 7 

120, dl 
112 4, 

124, al 

dl 87, 
al 

di 
> 200 
d 

dl 117 

156-8 

in 74 

88-9, 
87-8, 
al 

2.4-Di-Me eth ,83, 
2.6-Di-Me eth , 
178-9 

N-Acetyl, 260-70, 
et ac 

Me e th .  105 6 

N-Acetyl, 191 
(sinters, 184). 0.N- 
Diacetyl, 157, al , 
0,N.N-Triacetyl, 
100-1,al .N-  
Benzoyl, 195-6 

1.3-Di -Me eth , 
159.83. 1.2.3-Tri- 
Et eth , 105 

p-Phenylazo- 
benzoate, 2 13 5- 
4 0.2.4-Dinitro- 
phenyl ether, 118 

N-Benzoyl, 145, 
0.N-Dibenzoyl, 
192 

3-Me eth .70-1, 
red, Igr , Di-Me 
eth ,53-4, red, 
Igr ,44-5 

N-Acetyl, 184-5, 
Et eth ,74, or 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  V I I .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

4-Amino-2.6-dinitro-3- 
methylphenol (4-Amino- 
2,6-dinitro-m-cresol) 

9.5-Diaminophenol 
l-Acetamidophenol(4 - 
Hydroxyacetanihde) 

E-Amino-4,Uinitrophenol 
(Picramic acid) 

l-Amino-2-chloro-5-nitro- 
phenol 

43'-Dihydroxybenzo- 
phenone 

1.4-Dihydroxy-2-methyl- 
naphthalene (2-Methyl- 
1.4-naphthohydro- 
quinone) 

I-Amino-2.6-dinitrophenol 
(Isopicramic acid) 

ienzeneazoresorcinol 
(2.4-Dihydroxyazo- 
benzene) 
i,4-Diaminophenol 

fydroquinone (1 &Dl- 
hydroxybenzene) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

-- 

Melting 
point 'C 

166-7, al 

167, red, 
50% al 

167 d 

168, lgr 
168. al 

168 

168-70 
169 

169, dk 
red, al 

169 5 d  

170 

Ã 170, 
j3 60, ac 
a 

70, br , w 

70, dk red 

70 2, 
167 8, 
unstable 

71, dk 
ye1 -red, 
w 
71, 172 

- 
Boiling 

point *( 

- 
Pheny 
ure- 

thane 

r-Nap1 
thy1 
ure- 

thane 

~Nitrc 
ben- 
zoate 

3 5-Dl 
nitro- 

benzoate 
Bromi 

lenvatt Acetate 

134 40, 
al 

123-4 
142-3 

/I 128, 
al 

50- 1 

9-90 

11 113, 
al 

i 104, 
or - 
red, al 

14, w - 
al 

r 123, 
w 

knzoal 

N-Acetyl, 144-5, 
Me e t h . 1 5 3 . b ~ -  
Igr ,red, Et eth , 
139 

Sf-Acetyl, 231 d , 
ac a , Et eth , 
96 7, Hydro- 
chloride, 200 d , 
dil, HC1 

Me eth ,60 

St e t h ,  112,al.  
Picrate, 156, red 

31-Me eth , 125, 
al , Di-Et eth . 89, 
al 

1.5-Diacetyl, 195 

't-Acetyl, 201, N- 
Benzoyl, 230,220, 
N-p-Toluene- 
sulfonyl, 191 
4-Acetyl. 166. yel , 
Et eth , 128 5. or 

i-Acetyl, 182. N- 
Benzoyl, 263.250, 
Me eth ,212. Et 
eth , 172 
>I-Me eth ,92,  red. 
al , Di-Et eth , 70  
ye1 -red, al 
1.N'-Diacetyl, 
205-7.3.4-Di- 
benzoyl. 203 5, 
I ,3,4-Tribenzoyl, 
225,Et e th ,  71 2 
b p 294-6 
fe eth ,96-7, ye1 
pet eth 

ryloxyacetic acid, 
250.2.4-Din~tro- 
phenyl ether, 
243-6, N.N-Di- 
phenylurethane, 
250 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  V I I .  O R G A N I C  D E R I V A T I V E S  OF P H E N O L S  

Name 

2-Azophenol(2,2'- 
Dihydroxyazobenzene) 

2,3,4-Trihydroxyaceto- 
phenone (Gallaceto- 
phenone) 

3,5-Dinitrosalicylic acid 

2-Aminophenol(2- 
Hydroxyaniline) 

1,6,7-Trihydroxynaphtha- 
lene (1.6.7-Naphthalene- 
tr10l) 

4-Nitrocatechol 

1.4-Dihydroxynaphthalene 
(1.4-Naphthalenediol, 
1.4-Naphthohydro- 
quinone) 

1.7-Dihydroxynaphthalene 
(1,7-Naphthalenediol) 

1,2-Dihydroxyphenan- 
threne (1,2-Phenanthrene. 
diol) 

4-Amino-6-isopropyl-3- 
methylphenol (4-Amino- 
6-tsopropyl-m-cresol) 

1,8,9-Trihydroxyanthra- 
cene (1.8.9-Anthracene- 
triol. Anthralin) 

4-Amino-3-methylphenol 
(4-Amino-m-cresol) 

2,5-Dihydroxyphenan- 
threne (2.5-Phenanthrene. 
diol) 

9,lO-Dihydroxyanthracene 
(9.10-Anthradiol) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point Â¡ 

172, yel , 
bz 

173 1920- 
2 5 

173-4 
(anh ) 

174 

174, tol 

175, bz 

175 

176, ye1 , w 

176, 192 

178. bz 

178, w -al 

178-9, bz 

178 80, 
176 7 

179.50% 
al 

80, xyl 

180, yel 

- 
Boiling 

point 'C 

- 

- 

- 
Phenyl 
ure- 

thane 

- 
Naph 
thy1 
ure- 

thane - 

- 
N i t r o  
ben- 
zoate 
- 

82-3 

- 
3 5-Dl 
nitro 

benzoate 

- 
Bromo 
:rtvativt 

- 

- 
P- 

oluene 
sul- 

fonate 

cnzoate 

- 

63 

75 

53 

i 156, 
a1 

I 169, 
ac a 

1 

101 5, 
113-5 

2, pet 
eth 

I 292, 
re1 
xyl - 
chl 

Miscellaneous 

Di-Me eth , 153, 
or , Di-Et eth , 
131,red 

Semicarbazone, 
225 d . Oxime, 
162-3, Picrate, 133 

Amide. 181, Ani- 
ide ,  180 (subl ), 
194 

N-Acetyl, 209,201, 
N-Benzenesul- 
fonyl, 141, N-p- 
Toluenesulfonyl, 
146 

Et eth , 103 

N-Acetyl, 179.0,N- 
Dtbenzoyl, 194, 
ac a .  Me eth , 
59 0-9 5.92-3, 
aq al 

Di-Me eth ,96, w - 
al , Dl-Et eth , 
73 5, pa ye1 

Vie eth , 131, DI- 
Me eth ,85, CS, 

Di-Et eth .67 

Di-Me eth , 100 2, 
Igr 

M-Benzoyl, 178-9, 
0.N-Dibenzoyl, 
166-7, aq al , Hy- 
drochloride. 255 

M-Acetyl, 138, Hy- 
drochloride, 215, 
Me eth ,29-30 

31-Me eth , 117, 
ac a 

31-Me eth ,202, 
bz , Di-Et eth , 
148, bl fluor , al 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  VII .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

1,2,5,8-Tetrahydroxy- 
naphthalene (1.2.5,8- 
Naphthalenetetrol) 

4-Hydroxy-3-iodo-S- 
methoxybenzaldehyde (5- 
lodovanillin) 

6-Nitro-1-naphthol 
4-Amino-3.5-dimethyl- 

phenol 

3-Azoxyphenol(3.3'-Di- 
hydroxyazoxybenzene) 

N-Benzylidene4amino- 
phenol 

4-Aminophenol(4- 
Hydroxyaniline) 

,9-Dihydroxyphenan- 
threne (1.9-Phenanthrene 
dioll 

4.6-Diacetylresorcinol 
(Resodiacetophenone) 

4-Amino-Z-naphthol 
7-Hydroxy4methyl- 
coumarin (4-Methyl- 
umbelliferone) 

1,2,6-Trihydroxynaphtha- 
lene (1.2.6-Naphthalene- 
triol) 

a,2,4-Trihydroxyaceto- 
phenone (to-Hydroxy- 
resacetophenone) 

1,4,5,8-Tetrahydroxy- 
naphthalene (1,4,5,8- 
Naphthalenetetrol) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, 'C 

80 d 

80 

81 2 
81 2, chl 

82, br , 
aq al 
83 

83 

84 
(subl ) 

84 5, bz 

85, al 

85 
85 6, al 

85-6, o r ,  
w 

88 

89 

90.185-6, 
w 

90 

- 
Boiling 

point, 'C 

Pheny 
ure- 

thane 

- 

55-6 

>-Nap1 
thyl- 
ure- 

thane 

Â¥Nitr 
ben- 
zoate 

- 

43 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

3,s-Dl- 
nitro- 

benzoate 
Bromo 
envativ 

P 
loluen 

sul- 
fonate 
- 

37 

50, 
chl 

- 

Acetate 

- 
'Ira 
202 

05-6 

21 

r 102, 
50% al 
2 

68 

I 154- 
5 , w -  
al 

1 120 

50. al 

I 262 

129 

OM 
171-2, 
Tie al , 
A 
136, w 

Ira 
277 9 

-- 

- 
enzoatc 

- 

15 5- 
6 5 

75, 
ic a 
14 

on0 
'14-5, 
/ I  118 

i9-60, 
ll 

mono 
!00 

on0 
99, 
ne al , 
ll 

39, al 

- 

Miscellaneous 

Oxime, 178 9 
Semicarbazone. 
187 8 d  

N-Acetyl. 178 80 
N-Benzyl, 104 5, 
Me eth ,43, pet 
eth 

N-Acetyl, 213, yel 

Di-Me eth , 4 9  50. 
47 6 

Me eth ,62. Et 
eth ,76(71), Hy- 
drochloride, 167- 
77 

0.N-Diacetyl. 150, 
2.4-Dinitro- 
benzoyl, 204 5 
(cor ), N-p-Tol- 
uenesulfonyl, 253 

?-Me eth , 131 2, 
bz -pet eth DJ- 
Me eth , 113 4, 
me al 

Di-Me eth , 171 5, 
Dioxime, 242, 
Phenylhydrazone, 
233 

3.N-Dibenzoyl, 309 
Me eth , 159, m- 
Nitrobenzoate, 
210-1 I.  Picrate, 
108 

N-Benzoyl, 166, 
Me e th ,  131, Et 
eth . 105-6 

i-Me eth , 136, 
p-Nitrophenylhy- 
drazone, 205 d , 
Oxime, 105-7 

\ryloxyacetic acid, 
149, N.N-Di- 
phenylurethane, 
176.Meeth.117 
Di-Me eth . 139, 
Di-Et eth , 104, al 
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T A B L E  V I I .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

1,s-Diacetyl-2,3,4-tri- 
hydroxybenzene (4.6- 
Diacetylpyrogallol 
Gallodiacetophenone) 

3,9-Dihydroxyacridine 

Pentachlorophenol 

3-Methyl-2,4,5,6-tetra- 
bromophenol(2,4,5,6- 
Tetrabrorno-m-cresol) 

1.5-Dichloro-4.8-dihy- 
droxynaphthalene 

5.6-Dihydroxyace- 
naphthene (5,6-Acenaph- 
thenediol) 
I,Z,7-Trihydroxynaphtha- 
lene (1,2,7-Naphthalene- 
tr10l) 
I-Methyl-2.3,5,6-tetra- 
bromophenol(2,3,5,6- 
Tetrabromo-p-cresol) 
-Hydroxyquino!ine 
-Amino4methyl-S-nitro- 
phenol (2-Amino-5-nitro- 
p-cresol) 
-Amino-1-naphthol 

lexahydroxybenzene 

b) Solids (Listed in order o f  increasing m.p.)* (Continued) 

Melting 
poini "C 

190 1,w 

190 2 It 
br ->dk 
in air al 

190 2 

191 

192 

192 
192-3 

193, al 

194, ac a 

194,ac a 

195 d 

196-9, bz 

197 

99 

99 
99-200 d 

99 5 

!XI d 

Boiling 
point "C 

Pheny 
ure 

thane 

i Napt 
thy1 
ure 

thane 

i-Nitn 
ben 
zoate 

3 5 Di 
nitro 

benzoate 
Bromo 
erwativ 

- 
P 

roluer 
sul 

fonatc 
- 

145 

18 

81 

- 
Acetdte 

mono 
207 9 

149-50 

/I 128- 
30 

it 
2 15-6 

I6 8 

65 6 

\-mono 
148- 
60, ac 
a dl 
154, 
143, 
acet 

'I 
194-5 

81-2 

56 

exa 
203 

'?I 189 

164-5, 
159 

11 169 

'I 

197-8. 
bz - 
Igr 
30- I, 
ac a 
53-4 

-mono 
157-8, 
ac a ,  
dl 
179, 
acet 

?xa 
Ã ‡  - 

Miscellaneous 

Tri-Me eth ,73-4 

9-Me -3-Et eth . 
144, ye1 , w In 
a1 - grn fluor 

Aryloxyacetic acid, 
I96 

0.N-Diacetyl, 187, 
0.N-Dibenzoyl, 
223 

0.N-Dibenzoyl, 276 
Me eth , 162-3, Di- 

Me eth , 151-2, 
1 18-20 

Methiodide, 236 d , 
Picrate. 235 6 

Me eth , 145 6, a1 , 
Et eth , 108, eth 

Me eth ,204, 198, 
Et eth , 144, ye1 , 
Alc NHa at 
16V - 1.6-dl- 
nitro-2-naphthyl- 
amine, 248, 
Oxid - 4-nitro- 
phthaltc acid, 165 

!-Ph eth , 69  
Â¥j-Acetyl 242, ac  
a ,  Me e t h ,  132, 
ye1 
l,N-Diacetyl, 130, 
N-Benzoyl, 203, 
0.N-Dibenzoyl, 
230 

'Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  VII .  O R G A N I C  D E R I V A T I V E S  OF P H E N O L S  

I Name 

504 

505 

Methylenedi-2-naphthol 
(2,2'-Dihydroxv-I, 1'- 
dinaphthylmethane) 

3-Hydroxybenzoic acid 

506 

507 
508 

Methyl gallate (Methyl 
3,4,5-trihyd~oxyben- 
zoate) 

3-Hydroxyquinoline 
7-Amino-2-naphthol 

509 4-Amino-3-methyl-2-nitro- 
phenol (4-Amino-2-nitro- 
m-cresol) 

5 1 1 

5 12 

2-Acetamidophenol(2-Hy- 
droxyacetanilide) 

2-Acetylhydroquinone 
(2,5-Dihydroxyaceto- 

5 13 

514 

phenone) 
2.8-Dihydroxyphenan- 
threne (2.8-Phenan- 
threnediol) 

4-Hydroxy-#-nitro- 
biphenyl 

5 15 

516 

5 17 

3,5-Dimethoxy4hydroxy 
benzoic acid 

4-Hydroxycoumarin 
(Benzotetronic acid) 

2.3,s-Trihydroxyaceto- 
phenone 

5 18 2.4.5-Trihydroxyaceto- 
phenone 

519 

520 

6-Chloro-3-hydroxy4 
methylbenzoic acid 

8-Amino-2-naphthol 

521 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

3-Azophenol(3,3'-Dl- 
hydroxyazobenzene) 

523 

524 

Melting 
point, "C 

2-Methyl-3,4,5,6-tetra- 
bromophenol(3,4,5.6- 
Tetrabromo-0-cresol) 

2,6-Dichloro-3.4.5-tri- 
bromophenol 

200, ac a 

200 

200- 1 

200-1. bz 
201,208 

201, al 

201 3,209, 
aq al 

202 

202, w -al 

203.200-1 

205 

206,232 3 

206-7, ye1 , 
ac a 

206-7. red 

206-8 

207 d 

207, ye1 

207-8, or . 
201-2, w 

208 

209 

Boiling 
Joint, "C 

- 

Phenyl 
ure- 

thane 

i-Naph 
thyl- 
ure- 

thane 

-Nitro 
ben- 
zoate 

- 
3.5-Di- 
nitro- 

benzoate 

- 
Bromo 
erivativt 

- 
P 

oluene 
sul- 

fonate 

- 
enzoatt 

- 

139. 
a1 

77 

40 

I 113 

208- 
10, ac 
a 

29-32 

I 

106-7 

46 

'< 188, 
w -al 

02 

- 

Miscellaneous 

>]-Me eth , 144-7, 
al . Picrate, 178 9, 
red-br 

\ryloxyacetic acid, 
206, Amide, 170. 
p-Bromophenacyl 
ester, 176 

Picrate. 240 5 
M-Acetyl, 232,O.N- 
Diacetyl, 156, N- 
Benzoyl, 243-6, 
0.N-Dibenzoyl, 
181 

0.N-Diacetyl, 
127 8 

D-Nitrophenylhy- 
drazone, 215-6, 
Oxime, 149-50 

Me eth , I1 I, yel., 
al ,3,5-Dinitro 
deriv , 197-8 

Me eth , 124, w 

D-Nitrophenylhy- 
drazone, 241-2 d , 
w -a1 

Amide, 239-40, 
Anilide, 222 

0.N-Diacetyl, 178, 
0.N-Dibenzoyl, 
208 

Di-Me eth ,73-4, 
Di-Et eth ,91, yel 

N-Acetyl, 271-2, 
0.N-Diacetyl, 187, 
Me eth ,139 

Me eth , 143-4 

'Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  VII .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

4-Hydroxy-3-methoxy- 
benzoic acid (Vanilhc 
acid) 

4,4-Dihydroxybenzo- 
phenone 

cis-l,2-Dihydroxyace- 
naphthene (cu-Acenaph- 
thylene glycol) 

4-Hydroxy-4'-nitroazo- 
benzene 

6-Amino-2-naphthol 
2.4-Dihydroxybenzoic acid 

Methylphloroglucinol 
(2,4,6-Trihydroxy- 
toluene) 

4-Hydroxyhenzoic acid 

4.6-Dinitroresorcinol 

4-Chloro-2,3,5,6-tetra- 
bromophenol 

2.6-Dihydroxynaphthalene 
(2.6-Naphthalenediol) 

1,2,4,5-Tetrahydroxy- 
benzene 

4-Azophenol(4.4'-Dl- 
hydroxyazobenzene) 

4-Benzamidophenol(4-Hy- 
droxybenzanilide) 

2,5-Dimethylhydro- 
quinone (Hydro- 
phlorone) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

!I0 
(subl ) 

!I0 

'12 3 , w  

212 3 
219 0-9 5 

213 d 
213,216d 

214-6,et 
ac 

215,210 

215, yel 

115 

!15,218 

! 15-20 

Y 216,grn 
(anh ), (3 
216, dk 
red (anh ) 

1 6  7, red 

'16 7,227 

1 7  

- 
Boiling 

point "C 

'henyl 
ure 

thane 

- 
Naph 
thy1 
ure 

thane 

- 
Nitro 
be n 
zoate 

3 5-Di 
nitro 

benzoate 

- 
Bromo 
envativi 

- 
P- 

"oluem 
sul 

fonate 

- 
acetate Benzoate 

178, aq 
al 

156, 
152 

195, or 

221-3 

it 

343-4 

203 

it 215 

it 

210 5 
1 5, 
249- 
51, 
red- 
ye1 , 
bz 

135 

nono 
162-3, 
Pet 
eth , 
di 159, 
me al 

Miscellaneous 

lydrazide, 207, 
Phenylhydrazide, 
150 2 5 

Ae eth , 151-2, Di- 
Me eth , 146.2.4- 
Dtnitrophenylhy- 
drazone, 190-2 

5.N-Diacetyl, 220 
tmide, 222, Ani- 
lide, 126-7. p- 
Nitrophenyl ester, 
I89 

-Me  eth , 91  
(+1H20), 117 9 
(anh ), 4-Me eth , 
124, Tn-Me eth , 
10 1 3 , b p  
140-2 " 

4ryloxyacetic acid, 
278, Anihde, 198, 
p-Toluidide, 204 
Ae eth , 113, Di- 
Me eth 157, Et 
eth ,77, Dl-Et 
eth , 133 
Ae eth , 161 

51-Me eth , 50, bz , 
Dl-Et eth , 162, al 

-Me eth , triacetyl, 
142. Tetra-Me 
eth , 103 
51-Me eth . 160 5 
2 5, me al , Di-Et 
eth , 157-9, yel , 
a l ,  160 

>l-Acetyl, 172, Me 
eth ,75-6 
de  eth , 153-4, al 
Et eth , 173, aq 
al , Benzyl eth , 
226-7 
Ae eth ,90, Igr 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

124 
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T A B L E  V I I .  O R G A N I C  D E R I V A T I V E S  O F  P H E N O L S  

Name 

Phloroglucinol (I ,3,5 
Trihydroxybenzene) 

2,2'-Dihydroxy-1.1'- 
binaphthyl 

icetylphloroglucinol(2,4, 
6-Trthydroxyaceto 
phenone, Phloraceto- 
phenone) 

,l'-Dihydroxy-2,2'- 
binaphthyl 

1,s-Dihydroxypyrene 

1.6-Dihydroxyphenan- 
threne (3.6-Phenan- 
threnediol) 

!,3-Dimethylhydro- 
quinone (3.6-Dihy- 
droxy-0-xylene) 

-Hydroxy-2-naphthoic 
acid 

-Amino-6-chloro-3- 
methylphenol (4-Amino- 
6-chloro-m-cresol) 
LAzoxyphenoI (4.4'-Di- 
hydroxyazoxybenzene) 

b) Solids (Listed in order of  increasing m.p.)* (Continued) 

Melting 
point, "C 

217 9, 
rapid 
htng . 
200 9. 
slow htng 

218, ye1 , 
al 

218 

218 9,yel 

219, w ,22: 

220 

!20 d , ac 
a 

!21, w -al 

2 1 . ~ 1  d ,  
w 

22  

23-5 d 

24  d 

- 
Boiling 

point, "C 

- 
Pheny 
ure- 

thane 

- 
I-Napt 
thyl- 
ure- 

thane 

- 
-Nitro 
ben- 

zoate 

- 
8 3  

- 
3.5-DI- 
nitro 

benzoate 

- 
ri 162 

- 
Bromo 
erivativ 

- 
P- 

oluer 
sul- 

onati 
- 

86 

- 
Acetate 

rl 

104 6 
al 

I 109, 
al 

94 5. 
ye1 

' I  103 

I 169 

I 155 

I 

124 5, 
a l 

'on0 
174 5, 
acet - 
Pet 
sth , 
A 
182. 
icet - 
Pet 
st h 
$4-6 

163, 
i r  , al 

1 

173 4. 
al 

'on0 
204, 
dl 160 
91 2, 
ye1 

.mono 
168.4 
won0 
210- 
I I .  t f l  

117 8 

9nO 
:00, 
11 , 
1 2 ,  
IZ , d l  

87-90 

Miscellaneous 

ilonobenzenesul- 
fondte, 163 4 
(anh ) Monoben- 
zenesulfonate, di 
acetate, 95 6, bz 
Dtbenzenesul- 
fonale, 120- I .  bz . 
Dibenzenesul- 
fondte monoacetate. 
81 me al 

>,N-Dt p-Toluene 
sulfonyl. 188 N 
Acetyl, 171 Me 
eth , 181 
)tpicrate, 175 6, 
Dt-Me eth , 190, 
Di-El eth .90 
4e eth . 183 4, 
pyr p-Nitro- 
benzyl eth ,252-3 
-Me eth 205 7 
4-Me eth , 139 40. 
Tri-Me eth . 103 
Tri-Et eth .75, aq 
al 

)I-Me eth . 122, 

I - M e  eth , 177-8 

M e  eth , 135 6 
w -me al Di-Me 
;lh , 104-5, w - 
me al 
11-Et eth . 68 9 

mtde, 218. Ani- 
d e ,  244 p-Tolui 
ltde, 222 
N-Diacetyl, 162 
3,N-Dibenzoyl, 
'20 
I-Me eth , 1 18-9 
e l  , Dt-Et eth , 
137-8 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES OF PHENOLS 

Name 

2-Amino-4-chloro-5- 
nitrophenol 

1,2,3,4-Tetrahydroxy- 
naphthalene (1.2.3.4- 
Naphthalenetetrol) 

1,s-Dihydroxyanthracene 
(18-Anthracenediol, 
Chrysazol) 

4-Amino-6-nitrocatechol 

5-Hydroxycoumarin 
2-Hydroxy-5-nitro-benzoic 
acid 

Pentabromophenol 

2,6-Dihydroxyphenan- 
threne (2,6-Phenanthrene 
diol) 

5-Amino-2-naphthol 

i-Hydroxy-1-naphthoic 
acid 

1.3-Dihydroxyacridine 
(2,3-Acridinediol) 

retrachlorohydroquinone 
7-Hydroxyquinoline 

,7-Dihydroxyanthrone 
(Euxanthone) 

1.6-Dihydroxypyrene (1,6- 
Pyrenediol) 

I-Amino-2.5-dimethyl- 
phenol 

1.8-Dihydroxyphenan- 
threne (3.8-Phenanthrene 
diol) 
I-Hydroxy-1-naphthoic 
acid 
!.5-Dihydroxypyridine 
(2.5-Pyridinediol) 
,4-Dihydroxyisoquino- 
line (1,4-lsoquinoline- 
diol) 
!.3-Dihydroxyquinoline 
(3-Hydroxycarbostyril, 
2 3-Quinolinediol) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

224 

225 d , 

ye1 
225 

225, ye1 , 
al -w 

228, ye1 

229 
229 30 

229 5, 
225 6 

234, w -al 

235 

235 

235 d 

236 7 
238-40, al , 
(br at 

200) 
240 

240 d , 
sinters 
at 175 

M2d .a l  

247, It red, 
w -al 

'48 

'48 

>250, dc a 
turns red 
at 200 

5 7  8, 
> 300 

- 
Boiling 

point, "C 

- 
Phenyl 

ure- 
thane 

- 

- 
Ãˆ-Nap 

thyl- 
ure- 

thane 

- 
Â¥Nitr 

ben- 
zoate 

- 
3,s-Dl- 
nitro- 

benzoate 

- 

- 
Bromo 
erivativ 

- 
P 

loluen' 
sul- 

fonate 

- 
Acetate 

252 3 

I t  

233 
3-9, al 

'21 2, 
'14 

!2-3 

mono 
!86 7, 
It 45 
s pet 
:th - 

Miscellaneous 

Hydrochloride, 240, 
Methiodide, 224. 
Picrdte, 187 

N-Acetyl 193 Me 
eth . 132 

Di-Me eth , 198, 
al , Di-Et eth , 
139, al 

0,0,N-Triacetyl, 
207, ac a 

Me eth , 85  7 
Amide, 225, Ani- 

lide, 224 
Me e th ,  173 4, Et 
e t h ,  136 

Di-Me eth ,87, me 
al 

Di-Me eth , 107, 
ye! -wh ,at 

Methiodide, 251 d , 
al , Picrate, 244-5 

7-Me eth . 130-5 

Sol red with grn 
fluor In dikali red 
soln with bl 
fluor , Zn dust - 
pyrene, 149-50 

N-Acetyl, 177 9, al , 
Et eth , 69  5 

Di-Me eth , 117, 
me al 

\mide, 209- l I, 
Anilide, 112-3 

Hydrochloride, 106 
(hyd ), 154 (anh ) 

I-Me eth , 171, 
acet -pet eth 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE VII.  ORGANIC DERIVATIVES O F  P H E N O L S  

Name 

2.7-Dihydroxyphenan- 
threne (2.7-Phenanthrene 
diol) 

Phenolphthalein 

1.5-Dihydroxyanthracene 
(Rufol, 1.5-Anthracene- 
diol) 

4.4'-Biphenol(4,4'-Di- 
hydroxybiphenyl) 

2.3-Dihydroxyanthracene 
(2.3-Anthracenediol) 

4.4'-Dihydroxystilbene 
(4,4'-Stilbenediol) 

3.5'-Dimethoxy-5,7,4'- 
trihydroxyflavonol 
(Syringetin) 

2.7-Dihydroxy4methyl- 
quinoline 

2.6-Dihydroxyanthracene 
(Flavol 2.6-Anthracene- 
dtol) 

Bi-a-naphthol(4,4'-Di- 
hydroxy-1,l'-binaphthyl) 

i.8-Dihydroxyacridine 
(23-Acridinediol) 

2.6-Dibromo-1.5-dihy- 
hydroxynaphthalene 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 

Melting 
point, "C 

265.258 

265, w -al 

265 (car ), 
26 1 

'65 d , ye1 

!74 5, al 

!76 d 

!80-5 d , 
bz , turns  
dk at 250 
!82 d , ye1 

84, ac a 

'88 9, pa 
ye1 , ac a 

'90-300, 
w -al 
(+ 1 H,O), 
turns br 
at  280 
95-300 d , 
al . turns 
dk at 270 
00,250 

,300, turns 
red at 275 
,300,224 
d turns 
dk at 200 

24, pa 
ye1 , w -al 
30, Tn -  
cl-bz -ph 
hydraz , 
turns dk 
dt 280 

- 
Boiling 

point. "C 

- 
Phenvl 

ure- 
thane 

- 
r-Naph 
thyl- 
ure- 

thane 

- 
-Nitro 
ben- 
zoate 

- 
3.5 Di- 
nitro- 

benzoate 

- 
Bromo 
srivattvm 

- 
P- 

loluen1 
sul- 

fonate 

- 
Acetate 

di 
159- 
61, dil 
dl 

A 
181 5. 
al 

A 143, 
al 

A 198, 
et ac 

A 161, 
dil al . 
164 
(cot 

282 

ti 175 

ti 213 

etra 
224-6 

1-mono 
250-4. 
al 

/ I  

260 I ,  
ac a 

ii 217 

-mono 
273, dl 
228 

11 224, 
ac a 

Miscellaneous 

Di-Me eth , 183 4, 
Dt-Et eth , 130, 
w -a1 , 2  Naph- 
thylamine add 
comp ,229 5 

Di-Me eth , 169- 
70. me a1 

Di-Me eth .224, 
me al , Di-Et eth . 
179, al 

4ryloxyacetic acid, 
274. Di-Me eth , 
173 (sub1 ), Di-Et 
eth , 176 

3,N-Diacetyl, 206, 
0.N-Dibenzoyl, 
235 

31-Me eth ,216 7, 
ac a ,  Di-Et eth , 
192-3 

>-Me eth ,204, al 

51-Me eth ,214-5, 
Di-Et eth ,208 

1'-Benzyl eth , 
240 I 

51-Me eth ,255-6, 
ac  a , Di-Et eth , 
230- 1 
51-Me eth ,252, 
Di-Et eth ,211 

)]-Me eth , 138-9, 
Di-Et eth , 142 3 
-Acetate, 5-ben- 
zoate, 164, Dl-Me 
eth , 161, DL-Et 
eth , 148 
n dl sol + grn 
fluor 

>]-Me eth ,244, 
cl-bz 

*Derivdtive data given in order m p ,crystal color, solvent from which crystallized 
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TABLE VII. ORGANIC DERIVATIVES O F  PHENOLS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melnng Boiling 
point 'C point 'C 

Nitro 
ben 

zodle 

3 5-Dl 
mtro 

benzodte 

- 
Bromo 

ierivdtive 

- 

toluene 
Acetate 

fonate -L-- 
I mono M e  eth (I) 203, dk  

br , (11) 252, ye1 . 
D t - M e  eth ,286-7 
d , An11 ,269 70, 
Z n  dust - acri- 
dine, I I I 

*Derivative ddtd given in  order m p , crystal color, solvent from which crystdlhzed 
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EXPLANATIONS AND REFERENCES TO TABLE VIII

Cleavage to alkyl bromide or alkyl iodide

ROR' + 2HBr -» RBr + R'Br + H2O
M i x t u r e of alkyl

bromides

ROR' + 2HI — RI + R'l + H2O
Mixture of

alkyl iodides

ArO*R + HI —• ArOH + RI

Phenol Alkyl
iodide

From the ether with concentrated hydrochloric acid
For directions and examples see Cheronts, p 543, Lmstead, pp 46 7, Shrmer, p 116, Vogel, p 316
NOTE For directions and examples for preparation of derivatives of alkyl iodides and alkyl bromides

formed on cleavage of ethers see explanations and references to Table V, pp 52, 53, 54

Alkyl 3 5-dmitrobenzoate *

NO2

ROR + (' ^COCl Z"C'2 • / \-COOR + RC1

NO2 NO2

Alky l 3 5-
dimtrobenzoate

From a symmetrical aliphatic ether with freshly fused zinc chloride and 3,5-dimtrobenzoyl chloride
For directions and examples see Cheroms, pp 542, 543, Lmstead, p 46, Shrmer, p 239, Vogel, p 316,

Wild, p 96 H W Underwood, O L Banl and G C Toone.7 Amer Chem Soc , 52,4087 (1930)

Bromo dernative

ArOR - ̂ — Ar(OR)Br

Bromoaryl
ether

nBr?
ArOR - £~ Ar(OR)Brn

Polybromoaryl
ether

From alkyl aryl or diaryl ether with bromine in glacial acetic acid or chloroform
For directions and examples see Cheroms, p 545, Shrmer, p 240
From the aromatic ether with bromine in alcohol, acetic acid, ether, chloroform or petrol ether
See Wild, pp 98-9, 101, H W Underwood, O L Banl and G C Toone, J Amer Chem Soc, 52,4087

(1930)

Sulfonamide *

(NH4)2C03

Sulfonyl Sulfonamide
chloride

The sulfonyl chloride is prepared from the aromatic ether with chlorosulfomc acid in chloroform or with-
out solvent The Sulfonamide is obtained from the sulfonyl chloride with ammonium carbonate and/or aque-
ous ammonia

For directions and examples see Cheroms, pp 545, 546, Lmstead, pp 47, 50, Shrmer, p 241, Vogel, p 672,
Wild, pp 27, 101, E H Huntress and F H Garten, J Amer Chem Soc ,62, 511, 603 (1940)

'Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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Handbook of tables for Organic Compound Identification, © 1967 CRC

Copyright 1967 by CRC Press, Inc.



EXPLANATIONS AND REFERENCES TO TABLE VIII (Continued) 

Picric acid and 1.3,5-trinitrobenzene addition complexes 

NO* No2 
Picric acid or 

1 3 5-Trinitrobenzene 
molecular complex 

From the aromatic ether with the aromatic polynitro compound in chloroform 
For directions and examples see Cheronis, pp 545, 547, Linstead, pp 47, 50, Shriner, p 241, Vogel, p 

672, Wild, p 100, 0 L Bard and G A Megrdichian, J Amer Chem Soc,  58, 1415 (1936), E K Andersen, 
Acta Chem Scand ,8 ,  157 (1954) 

From the aromatic ether with picric acid in ethanol 
See V H Dermer and 0 C Dermer, J Org Chem, 3,289 (1938) 
NOTE For additional information regarding directions and examples for the derivatization of aromatic 

ethers (nitration, side-chain oxidation, etc )see explanations and references to Table I V ,  pp 32, 33, 34 

'Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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T A B L E  VIII .  O R G A N I C  D E R I V A T I V E S  O F  E T H E R S  

Name 

Ethylene oxide 
(Epoxyethane) 

Ethyl methyl ether 
Furan 

Dithyl ether (Ethyl 
ether) 

Propylene oxide (1,2- 
Epoxypropane) 

Ethyl vinyl ether 

Methyl n-propyl ether 
Ally! methyl ether 

Ethyl isopropyl ether 

ferf-Butyl methyl ethei 

Chloromethyl methyl 
ether 

x-Butylene oxide (I ,2- 
Epoxybutane) 

Ethyl n-propyl ether 

2-Methylfuran 
(Sylvan) 

retrahydrofuran 
Mlyl ethyl ether 

Di-isopropyl ether 
(Isopropyi ether) 

- 

Boiling 
point, Â¡ 

- 
10 7 

10 8, I( 
31 27 

34 60 

35 

35 75 

39 
$6 

53 4 

55 2 

.IS 58 
9745 

trans 
53-4" 

i9 

il-2 

i3 6 

Â¥ 

15 
i6-7742 

17 5 

- 

a )  Liquids (Listed in order of increasing atmospheric b.p.)* 

Melting 
point 'C 

-111 7 

-85 6 

-116 3, 
~ t d b  , 
- 123 3. 
unst 

-115 8 

- 7 9  

- 60 

- 

D" 

089713" 

0 7260: 
0 9366 

0 71352 

0 830 

0 7589 

0 7356i3 

0 721 1 
(0 745:) 

0 7405 

CIS 

0 82262 
trans 
0 8010" 

1015 

0 837" 

0 7386 

0 913 

0 889 
0 7651 

0 726 

- 

Picrate 

- 

63 

- 

- 

Sulfon 
amide 

- 

- 

- 

Nitro 
lerivativ 

- 

- 

7 

3 5  
Tri- 

nitro- 
benzene 
iddition 
corn 
pound 
- 

- 

Miscellaneous 

HBr - Ethylene 
bromohydrin, 
b p  149 

Mdleic anhydride - 
3.6-Endoxo-A4- 
tetrahydrophthalic 
anhydride, 125d, 
I ISd,abs  eth 

Iodide, b p 72 

Heating with dil 
H,SO, - d /-pro- 
pyleneglycol, b p 
187 4 

Dtl acid - al + 
acetaldehyde 

Heating with 1% 
H,SO. (sealed 
tube) - al + iso- 
propyl alcohol 

Constant boil mixt 
with w , b p 52 6, 
with 4% w 

Normal crude mix1 
is 65% trans + 
35% CIS 

constant boil mixt 
w i t h a l , b p  61 2, 
with 25% al 

Heating with 2% 
H,SO,-al + 
ally! alcohol 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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Name 

'i-Butyl methyl ether 

!er!-Butyl ethyl 
ether 

retrahydrosylvan 
Chloromethyl ethyl 
ether 

Ethyl isobutyl ether 

cc-Butyl ethyl ether 

Isopropyl n-propyl 
ether 

Ethylene glycol di- 
methyl ether 

Dihydropyran 
'en-Amyl methyl 
ether 

retrahydropyran 
Di-n-propyl ether (n- 
Propyl ether) 

I-Butyl ethyl ether 

!,?+-Dimethylfuran 

I-Chloroethyl ethyl 
ether 
-Amy1 methyl ether 
err-Amy\ ethyl ether 

T A B L E  V I I I .  O R G A N I C  D E R I V A T I V E S  OF E T H E R S  
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 

- 
Boiling 

point, Â¡ 

- 
10 

'3 1 
(tor ) 

'9 
10,83d 

11 I 
(tor ) 

11 2 
(tor ) 
13 

14 7 

16 
16 3 

.8 
10 1 

2 3 
(cor ) 
'4 

'8 

'9- 100 
0 1 

01 4 

- 

- 
Melting 

point, "C 

- 

Picrate 

- 

Sulfon- 
amide 

- 

Nitro 
lerivatn 

- 

- 

Bromo 
ierivativ 

- 

enta 
180, 
chl 

5-6 

- 
1,3,5- 
Tri- 

nitro- 
benzene 
iddition 
corn 
pound 
- 

- 

Miscellaneous 

Oxid bv alkaline 
K M n 0 4  at 35 
40"+ac  a + 
methoxyacetic 
acid 

Constant boil mixt 
with w , b p 65 2, 
with 6',, w 

Constant boil mixt 
with w , b p 73 8, 
with 9% w , C o n -  
stant boil mixt 
with me al , b p 
62 3, with 50% me 
al 

Constant boil mixt 
with w , b p 75 4, 
Constant boil 
mixt with n-propyl 
alcohol, b p 85 8 

Maleic anhydride - 
3.6-Endoxo-3,6- 
dimethyl-A4-tetra- 
hydrophthalic 
anhydride, 78, 
eth 

Constant boil mixt 
with 13% w , b p 
81 2 

Iodine derivative, 
84 5, Constant 
boil mixt with 48 
mole % dioxane, 
b p  8 2 8  

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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Name 

Ethylene glycol mono 
ethyl monomethyl 
ether (l-Ethoxy-2- 
methoxyethane) 

Cyclopentyl methyl 
ether 

5-Chloroethyl ethyl 
ether 

n-Butyl isopropyl 
ether 

a-Epichlorohydrin 
a,a'-Dichloroethyl 
ether 

1-Amyl ethyl ether 
Di-sec-butyl ether 

Cyclopentyl ethyl 
ether 

Di-isohutyl ether (Iso 
butyl ether) 

Ethylene glycol mono- 
methyl mono-n- 
propyl ether (1- 
Methoxy 2-n 
propoxyethane) 

i-Hexyl methyl ether 
2-Methoxy-1-propan( 

Cyclohexyl methyl 
ether 

Ethylene glycol mono. 
ethyl ether ("Cello- 
solve", 2-Ethoxy- 
ethanol) 

3-Ethoxy-2-methyl-2- 
butanol 

7-Hexyl ethyl ether 
Di-n-butyl ether 
(Butyl ether) 

Cyclohexyl ethyl ethe~ 
inisole (Methoxyben 
zene. Methyl phenyl 
ether) 

bMethoxy-2-methyl- 
1-propanol 

Diethylene glycol 
dimethyl ether 

T A B L E  VIII .  O R G A N I C  D E R I V A T I V E S  O F  E T H E R S  
a )  Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 

Boiling 
point, " I  

- 
102 

105 

107 

10873n 

115 7 
116. 11- 

118 
121 

122 

123 

2 4  5 

126 
I 30"' 

3 4  

134 8, 
135 1 

41 

4 2  
42 4, 
144 
49 
53 8, 
155 
(43 lo) 

55 

62 0 

- 

- 
Melting 

point. "< 

9 81, 
unst 
i n  air 

Nitro 
lenvativi 

- 

B 
lei 

- 

J 1 
9 
n 
I 

!,4 
6 

- 
I 1 5  
Tri 

nitro 
benzene 
~ddition 
corn 

pound 

- 
3 5 

Dinitro 
icnzoat 

Miscellaneous 

Boil H I  - n-butyl 
iodide + isopropyl 
iodide 

a-Naphthylure- 
thane. 60 

Miscible with w , 
with al and with 
eth , Diphenyl- 
urethane, 43, Xan- 
thate, 202 5 (cor ), 
acet abs eth 

Phenylurethane, 
226 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

133 
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T A B L E  VIII. O R G A N I C  D E R I V A T I V E S  O F  E T H E R S  
a )  Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 

Name 

Furfuryl alcohol (2- 
Furancarbinol) 

Ethylene glycol mono- 
n-butyl ether (n-Buty 
"cellosolve") 

Benzyl methyl ether 

2-Methoxytoluene (2- 
Methyl anisole, 
Methyl 2-tolyl ether 
2-Cresyl methyl 
ether) 

Phenyl ethyl ether 
(Phenetole) 

Di-isoamyl ether (Iso- 
arnyl ether) 

4-Methoxytoluene (4- 
Methylanisole, 
Methyl 4-tolyl ether. 
4-Cresyl methyl 
ether) 

3-Methoxytoluene (3- 
Methylanisole, 
Methyl 3-tolyl ether, 
3-Cresyl methyl 
ether) 

retrahydrofurfuryl 
alcohol 

Phenyl isopropyl ether 

3.p'-Dichlorwthyl 
ether 

I-Ethoxytoluene (2- 
Cresyl ethyl ether, 
Ethyl 2-tolyl ether) 

3enzyl ethyl ether 
(Homophenetole) 

Ii-n-amyl ether (n- 
Amy1 ether) 

Methylene glycol 
diethyl ether 
'henyl n-propyl ether 
(n-Propoxybenzene) 

- 

Boilinf 
point, ' 8  

- 

170 

171'" 

170- 1 

(tor ) 
171 

172 

172 5 

173, 171 

173, 17' 
(tor ) 

117 

78 

78 

84 

84-6 
(tor ) 

87 5 

88 

88, 
189 3 
(tor ) - 

- 
Melting 

point Â¡ Picrale Sulfon 
amide 

Nitro 
srivativ, 

- 

,5-dl 
69, pa 
ye1 , 
me al 

.mono 
58 

.mono 
54-5, 
Jet 
:th , 
l,4,6- 
'ri 92, 
11 

51 

- 

Bromo 
jer~vativ 

1.3 5 
Tri- 

nitro 
benzene 
iddition 
corn 
pound 

- 

3.5- 
Dinitro 
xnzoat 

0-1, 

PY I- 

' l l  

0 1 

3-4 

! 3 

Miscellaneous 

p-Nitrobenzoate, 
76, N-Phenyl- 
urethane, 45 

3-Nitrophthalate, 
120 

Oxid o-Meth- 
oxybenzoic acid, 
101 

Constant boil mixt 
with w , b p 97 2 

Oxid - p-Anisic 
acid, 184-6, 184, 
w 

hxid -m-Meth- 
oxybenzoic acid, 
110 

t-Nitrobenzoate, 
46-8, N-Phenyl- 
urethane, 61, pet 
eth 

:onc H,SO, + 
ac a - o-lsopro- 
pylphenol, b p 
213-4,mp 130 

5xid - 0-Ethoxy- 
benzoic acid, 25, 
19 0- 5, well dried 

tefluxed in bz + 
P,O, - Ethylene 
+ Diphenyl- 
methane, 25 I 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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Name 

4-Ethoxvtoluene (4- 
Cresyl ethyl ether 
Ethyl 4-tolyl ether) 

3-Ethoxytoluene 
(3-Cresyl ethyl ether 
Ethyl 3-tolyl ether) 

Diethylene glycol 
monomethyl ether 

3-Chloroanisole 
2-Chloroanisole 
Diethylene glycol 
monoethy l ether 

Whloroanisole 

i-Butyl phenyl ether 
(n-Butoxybenzene) 

2-Chlorophenetole 
2-Bromoanisole 
Benzyl isobutyl ether 

i-Bromoanisole 
Methyl thymyl ether 
Criethylene glycol 
dimethyl ether 

IJ-Dimethoxybenzen 
(Resorcinol dimethy 
ether) 

E-Bromophenetole 
Benzyl n-butyl ether 

Ereosol(4-Methy l- 
catechol 2-methyl 
ether) 
I-Butyl 2-tolyl ether 
(2-Butoxytoluene) 
!-Methoxyaniline 
(2-Anisidine) 
li-n-hexyl ether (n- 
Hexyl ether) 

Ãˆafrol (4-Allyl- l,2- 
methylenedioxy- 
benzene) 

T A B L E  VIII .  O R G A N I C  D E R I V A T I V E S  OF E T H E R S  
a) Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 

- 

Boilin 
point ' 

- 

Melting 
point, "( 

- 

Picrate 

- 

10 1. 
or ye1 

14 5 
or -ye1 

10-2, 

Pa 
ye1 
chl 

6 8, 
or - 
ye1 , 
unst 
in air 

12, yel 

0 4 0  
5 5. 
or -red 

- 
*Derivativedata given in order m p , crystal color, solvent from which crystallized 

135 

- 

Sulfon 
amide 

- 

Nitro 
derivat~~ 

35 

2-mono 
95 

32 
106 

38 
r i  92 

!,4-di 
72, pa 
ye1 , 
al , 
4,6-di 
157 
a1 , 
2,4,6- 
in 

123-4, 

Pa 
red, a1 

38 

17 

- 

- 

Bromo 
lerivativ 

:6-di 
140, al 

ri 108. 
penta 
169- 
70, bz 

- 

- 
1,3 5- 
Tri- 

nitro- 
benzene 
iddition 
com- 
pound 

Miscellaneous 

)xid -*p-Ethoxy- 
benzoic acid, 198. 
195 0- 5, al 
)xid + m-Ethoxy- 
benzoic acid, 137 

-Nitrophenyl- 
urethane. 73 5 

-Nitrophenyl- 
urethane, 66 
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T A B L E  V I I I .  O R G A N I C  D E R I V A T I V E S  O F  E T H E R S  
a )  Liquids (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

Name 

Resorcinol diethyl 
ether 

Eugenol methyl ether 
(4-Allyl- 1.2-dl- 
methoxybenzene) 

107 

!-lodophenetole 
runs(@)-Isosafrole 
(1,2-Methylene- 
dioxy-4-propylben- 
zene) 

- 

d 

l 

I 

1 

I 

P 

naphthalene) 

2-Nitroanisole 

1-Methoxyaniline (3- 
Anisidine) 

li-n-heptyl ether 
(n-Heptyl ether) 
soeugenol methyl 
ether 

Fetraethylene glycol 
dimethyl ether 
Methyl Inaphthyl 
ether (1-Methoxy- 

ithyl lnaphthyl ether 
(1-Ethoxynaph- 
thalene) 

Mbenzyl ether (Benzyl 
ether) 

soamyl 1-naphthyl 
ether 

- 
Boiling 

point '( 

- 
!35 

!44 

!46 
!48 

;5 1 

'63,260 

'64 

'66, 275 

'7 I 
(tor ) 

77 

80 5 
(tor ) 

90 
300d 

17 5 

(tor ) - 

Melting 
point 'C 

- 

Picrdte 

- 

09 

14 5, 
red- 
br , 
chl 
4 
4 5, 
dk 
red. 
chi 

69d,  

ye1 

2 5, 
d k 
red, 
chl 

29 5 
30 5 
ye1 - 
or , 
chl 

18 5 
9 0 
(tor ) 

7 8, 
or - 
ye1 , 
chl 
6 0-7 0 

- 

- 

Sulfa 
*mic 

- 

84 

56 7 
al 

34-5 
ll 

- 

- 

Bromo 
ler~vdtive 

-- 

rl 69 

ri 78, 
abs dl 

r 110 
'I 52-3, 
eth , 
tri 
109 
10, pet 
eth 

'1 

101 0 
5, abs 

eth 

-mono 
b P 
181-2, 
5- 
mono 
67 5 
8 0, x- 
mono 
46, al , 
2.4-dl 
54 5, 
al 

-mono 
48, al 

i 107- 
8, al 

- 

I 3 5  
Tri 

nitro 
xnzene 
ddition 
com 
pound 

5 6, 
brt 
scar 

9-70, 
brt 
scar 

39 40, 
137 8, 

ye1 

25 5. 
ye1 

- 

Miscellaneous 

N-Formyl, 57. N- 
Acetyl, 81. N-p- 
Toluenesulfonyl, 68 

Oxid + Veratric 
acid, 181 

Reduct - o- 
anisidine, b p 
225 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE VIII. ORGANIC DERIVATIVES O F  E T H E R S  

I Name 

4-Chlorophenetole ( I - 
Chloro-4-ethoxybenzene) 

Veratrole (1.2-Dimethoxy- 
benzene) 

Anethole ( I  -Methoxy-4- 
propenylbenzene) 

4 4-Methoxybenzyl alcohol 
(Anisyl alcohol) 

5 n-Arnyl 2-naphthyl ether 

6 4-Iodophenetole ( I  -Ethoxy- 
4-iodobenzene) 

7 Diphenyl ether (Phenyl 

9 2-Methoxyphenol (Guaia- 
col, Catechol mono- 
methyl ether) 

10 2-Methoxybiphenyl(2- 
Biphenyl methyl ether) 

l I /3-Bromoethyl phenyl ether 
12 Isobutyl 2-naphthyl ether 
13 lidodecyl ether (Dilauryl 

ether) 
14 2-Ethoxybiphenyl (2-Bi- 

phenyl ethyl ether) 
15 sec-Butyl 2-naphthyl 

ether 
16 3-Ethoxybiphenyl (3-Bi- 

phenyl ethyl ether) 
17 3-Nitrophenetole 

18 n-Butyl 2-naphthyl ether 

19 Ethyl 2-naphthyl ether 
(Neonerolm) 

20 3-Aminodiphenyl ether 

b) Solids (Listed in order of increasing m.p.)* 

- 

Boiling 
point, 
*c 

Picrate 

56 7, red 

69 70d. 
or -red, 
dl 

66 5 7 0, 
o r ,  h 
al 

110 

93 5-4 0, 
al 

86 7 

?A 5 

36 

67 

101 

- 

Sulfon 
amide 

Nitro 
derivative 

Bromo 
derivative 

>,6 dl  54 

t,5-dl 
92-3 
It 67, eth 
65.62 4. 
~n 108, 
pet eth 

/I 58 

\A'-dl 
54 5, al 

1.5.6-lri 
116, al 

16 

-mono 

66, pet 
eth , 1,6- 
d l  94, 
pet eth 

- 
1.3 
TI 

nit 
>en, 
ddl 
COI 

101 

- 

- 
3.5 

linitro 
ben 
zoate 

Miscellaneous 

Phenylurethane, 
93 p-Nitroben- 
zoate. 94 

deduct - m- 
Phenetidine, 
(Picrate, 158) 

V-Hydrochloride, 
141.139, N -  
Acetyl, 83, Igr 

*Derivativedata given i n  order m p ,crystdl color, solvent from which crystallized 

137 
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T A B L E  VIII .  O R G A N I C  D E R I V A T I V E S  OF E T H E R S  

Name 

Isopropyl 2-naphthyl ether 
2-Naphthyl n-propyl ether 
Catechol diethyl ether (1.2- 

Diethoxybenzene) 

hz-Tetrahydro-6-methoxy- 
quinoline 

2.4.6-Trichlorophenetole 
8-Methoxyquinoline 
2-Aminodiphenyl ether 
Pyrogallol trimethyl ether 
(1,2,3-Trimethoxy- 
benzene) 

4-lodoanisole 
Phloroglucinol trimethyl 
ether (1,3,5-Trimethoxy- 
benzene) 

Hydroquinone monomethyl 
ether 

4-Nitroanisole 

Hydroquinone dimethyl 
ether (1.4-Dimethoxy- 
benzene) 

GMethoxyaniline (4- 
Anisidine) 

4-Cyclohexylphenyl 
methyl ether 

2,4,6-Trichloroanisole 
1.3-Diphenoxypropane 
(Trimethylene glycol 
diphenyl ether) 

Catechol dibenzyl ether 
(1,2-Dibenzyloxy- 
benzene) 

1-Phenyl-2-phenoxy- 
methanol 

t-Glyceryl phenyl ether 
2.4.6-Tribromophenetole 

- 

Meltini 
point 
-c 

- 

39 

10 
10 
43, di l  
al 

13 

44 
$5 
$7 
17. di l  
a l  

52 
52 3. 
al  

$2 5 

54 

$6, 
75% 
al 

i7 

i9 

io 
i l , a l  

i3 4, 
wh , 
me 
al  
>4 

'0 
'2 - 

b) Solids (Listed in order of  increasing m.p.)* (Continued) 

- 

Boilin 
point 
-c 

- 

258 

285 
297 
217 

130 

246 
175" 
173" 
24 1 

139 
255 5 
(cor 

244"' 

274 

213 
(cor 

246 

116' 

338-48 
(cor 

187" 

- 

Picrate 

25 
i l 
59-7 1, 
red-br , 
unst i n  
air 

I62 

18 5- 
80 0, 

ye1 

17-8, or 
red, 
unst i n  
air 

- 

Sulfon- 
amide 

- 

3.4-di 
162 3, 
al  

2.3.4- 
In 

123 4 

148, al  

\A'-dl 
245 
55, al  

- 

Nitro- 
derivative 

ri 122 

il 100 

!-mono 
106, ac 
a 

!-mono 
72, ye1 , 
2 . 3 4  
177.2.5- 
di 202 

'I 95 

-mono 
98, pa 
ye1 , al 

9 

Bromo 
derivative 

1ono oil. 
d l  oil. 
4,5,6-tr~ 
73 4 

mono 
96 7, d i l  
al ,2,4- 
dl  129- 
30, al  , 2. 
4.6-tri 
145. al 

- 
I 3.5- 
Tr I 

nitro 
Ã̂enzen 
dditioi 
com- 
pound 
- 

il. pa 
ye1 

it 
86 5, 
red 

3 5 
>initro 
ben 
zoate 

- 

Miscellaneous 

Reduct + m- 
Anisidine, (Pic- 
rate, 169d ) 

Reduct -p-Ani- 
sidine. 57 

M-Formyl, 81, N- 
Acetyl, 130-2, 
w , N-Benzoyl, 
216 7 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 

Copyright 1967 by CRC Press, Inc.



T A B L E  VIII. O R G A N I C  D E R I V A T I V E S  O F  E T H E R S  

Name 

Hydroquinone diethyl ether 
(1.4-Diethoxybenzene) 

Methyl 2-naphthyl ether 
(Nerolm) 

2,4,5-Tribromophenetol 
4-Ethoxybiphenyl(4- 

Biphenyl ethyl ether) 
Benzyl 1-naphthyl ether 

2-Phenyl-2-phenoxy- 
ethanol 

1-Aminodiphenyl ether 

Biphenylene oxide (Di- 
benzofuran) 

t-Methoxybiphenyl(4- 
Biphenyl methyl ether, 4- 
Phenylanisole) 

1.2-Diphenoxyethane 
(Ethylene glycol diphenyl 
ether) 

Benzyl2-naphthyl ether (2- 
Benzyloxynaphthalene) 

inisoin (4,4 -Dimethoxy- 
benzoin) 

4ydroquinone dibenzyl 
ether (1.4-Dibenzyloxy- 
benzene) 

- 

Meltin 
point, 
*c 

- 
12 

13 
I 

eth 

'3 
16,74 

17 

(tor ) 
11 

13 5, 
84, w 
'6, 
wh , 
al 

'0,89 

8 ,  al 

01 5 

(tor ) 
al 
13 

28-9, 
al 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 

Botlin 
point 
-c 

273 

188" 

189" 

'88 
(cor : 

I 

*Derivative data given in order m p ,crystal color, solvent 

- 

Picrate 

116 5- 
7 0, dk 
ye1 , 
1130- 
3 5 

85-100 

(tor ) 

)m which crystallized 

Nitro 
derivative 

mono 49, 
ye1 , 2,3- 
di 130, 
ye1 , al . 
2.5-dl 
176, yel , 
dl 

I -mono 
128, 
,6.8- 
In 
215d 

79 

}-mono 
181-2. 
dl 245, 
ac a 

^-mono 
79. 
4'-mono 
144, pet , 
3.4'-dl 
134, 
3,s-dl 
87, pet 

II.4'-di 
215 2 
(cot ), 
pa ye1 , 
acet 

$3 

Bromo 
derivativf 

:-mono 
62 3, pe 
eth , 
1 -mono 
83-4. 
3-mono 
77 8, 
6-mono 
108 

1-P 
134-5, a1 

- 
1.3.5- 
Tri- 

nitro- 
benzen 
idditio 

com- 
pound 

Miscellaneous 

p-Nitrobenzoate, 
87 

N-Acetyl, 127, 
N-HCI. 122 

Methyl ether, 
52-3, yel , CC14 
Ethyl ether, 
103-4. al -w 
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T A B L E  V I I I .  O R G A N I C  D E R I V A T I V E S  O F  E T H E R S  
b) Solids (Listed in order o f  increasing m.p.)* (Continued) 

Meltin, 
point 

Antiarol(5-Hydroxy-1.2.3- 148, w 
trtmethoxybenzene) 

Boiling 
point 

OC 

- 

'87"" 

- 
'Derivative data given in order m p ,crystal color, solvent from which crystallized 

Brorno 
derivative ddition 

pound 

Miscellaneous 

Monoxime, 133, 
syn-Dioxirne, 
217, anÃ§-Dt 
oxime. 195. bz , 
Disemicarba- 
zone. 254 5. dil 
ac a , Dihydra- 
zone, 1 18 

Acetyl, 74, al , 
Methyl ether. 
4 7 . b p  271 

Dtbenzoyl, 128-9, 
N-Benzoyl, 167 8 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X

Phenylhydrazone *

RCHO + H2NNHC6H5 — RCH=NNHC6H5 + H2O

RR'CO + H2NNHC6H5 -* RR 'C=NNHC 6 H 5 + H 2O

Phenylhydrazone

From the carbonyl compound with phenylhydrazlne in methanol or ethanol
For directions and examples see Cheroms pp 497 8 Shnner, p 131
From the carbonyl compound with phenylhydrazlne in aqueous acetic acid
See Wild, p 111
From the carbonyl compound with phenylhydrazlne in methanol in the presence of acetic acid
See Cheroms, p 511
From the carbonyl compound in alcohol with phenylhydrazlne hydrochlonde and sodium acetate in water
See Vogel, p 721

p-Nitrophenylhydrazone *

RCHO + O2N—(' V- NHNH 2 -» O2N—(( V- NHN=CHR + H2O

RR'CO + O2N—(x N)—NHNH2 — O2N—P ^>—NHN=CRR' + H2O

p Nitrophenylhydrazone

From the carbonyl compound with />-nitrophenylhydrazme and a catalytic amount of acetic acid in al-
cohol

For directions and examples see Shrmer, pp 131, 219, Vogel, p 722, Wild, p 112
From the carbonyl compound in alcohol or water with /j-mtrophenylhydrazine in aqueous acetic-hydro-

chloric acids
See G Petit, Bull Soc Chim France, 141 (1948)

2 4-Dmitrophenylhydrazone (DNP-derivative) *

N02 N02

RCHO + O2N—( \-NHNH2 — O2N—/ \—NHN=CHR + H2O
\ . ..—..J

RR'CO + O2N—(( V-NHNH2 — O 2 N — — NHN=CRR' + H2O

DNP 2,4-Dmitrophenylhydrazone

From the carbonyl compound with 2,4-dmitrophenylhydrazme and sulfunc acid in methanol or ethanol
For directions and examples see Lmstead, p 26, Shnner, p 219, Vogel, p 344, Wild, pp 114-5, O L

Brady and G V Elsmie, Analyst, 51, 77 (1926), O L Brady, J Chem Soc , 756 (1931), H H Strain, J Amer
Chem Soc, 51, 758(1935), O L Brady and S G Jarret, J Chem Soc , 1021 (1950)

From the carbonyl compound with 2,4-dmitrophenylhydrazme and 1% hydrochloric acid in methanol or
ethanol

See Cheroms, pp 499-501, 511, Vogel, p 722, Wild, pp 112-4, C F H Allen, J Amer Chem Soc, 52,
2955(1930), C F H Allen and J H Richmond, J Org Chem , 2,222 (1937)

From the carbonyl compound with 2,4-dmitrophenylhydrazine and acetic acid in diglyme (diethylene
glycol dimethyl ether)

See H J Shine, J Org Chem , 24, 1790 (1959)
From the carbonyl compound in 95% ethanol with 2,4-dmitrophenylhydrazme and concentrated hydro-

chloric acid in diglyme (diethylene glycol dimethyl ether)
See Cheroms, p 501, H J Shine, J Org Chem , 24, 252 (1959),7 Chem Ed, 36, 575 (1959)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives

141
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued) 

From the carbonyl compound in ethanol with 2,4-dinitrophenylhydrazine in 85Â¡ phosphoric acid 
See Vogel, p 344, G D Johnson, J Amer Chem Soc ,73,5888 (195 I), 75,2720 (1953) 
From the carbonyl compound with 2,4-dinitrophenylhydrazine and sulfuric acid in isopropyl alcohol 
See N R Campbell, Analyst, 61, 391 (1936) 
From the carbonyl compound with 2,4-dinitrophenylhydrazine in pyridine 
See E A Braude and C J Timmons, J Chem Soc ,3131 (1953) 

Semicarbazone * 

RCHO + H2NNHCONH2 -* RCH=NNHCONH2 + H 2 0  

RR'CO + H2NNHCONH2 -+ RR1C=NNHCONH2 + H 2 0  

RR'CO + (CH3)2C=NNHCONH2 RR1C=NNHCONH2 + (CH3)2C0 

Semicarbazone 

From the carbonyl compound with aqueous semicarbazide hydrochloride and sodium acetate 
For directions and examples see Cheronis, pp 503-504, 512, Shriner, p 218, Vogel, p 344, Wild, p 121, 

A Michael, J Amer Chem Soc ,41,417 (1919) 
From the carbonyl compound in ethanol with aqueous semicarbazide hydrochloride and sodium acetate 
See Lmstead, p 27, Shriner, p 218, Wild, p 122, R L Shriner and T A Turner, J Amer Chem Soc ,  52, 

1267 (1930) 
From the carbonyl compound and acetone semicarbazone in acetic acid 
See B Angla, Ann Chim Anal Chim Appl,  22, lO(1940) 

Thiosemicarbazone * 

RCHO + H2NNHCSNH2 -* RCH=NNHCSNH2 + H 2 0  

RR'CO + HsNNHCSNH2 + RR1C=NNHCSNH2 + H 2 0  

Thiosemicarbazone 

From the carbonyl compound with thiosemicarbazide and sodium acetate in water, alcohol or acetic acid 
For directions and examples see Cheronis, pp 503, 512, Wild, p 128, F J Wilson and R Burns, J 

Chem Soc,  121, 873 (1922), W Baird, R Burns and F J Wilson, J Chem Soc ,  2527 (1927), M Busch, J 
prakt Chem , 124,301 (1930), P P T Sah and T C Daniels, Rec Trav Chim ,69, 1545 (1950) 

Phenylsemicarbazone * 

RCHO + H2NNHCONHC6Hs RCH=NNHCONHC6H5 + H 2 0  

RR'CO + H2NNHCONHC6H5 + RR1C=NNHCONHC6H5 + H 2 0  

Phenylsemicarbazone 

From the carbonyl compound with phenylsemicarbazide in alcohol or acetic acid 
For directions and examples see P P T Sah and T -S Ma, J Chinese Chem Soc , 2, 32 (1934). C A , 
28,37 13 (1 934) 

Oxime * 
RCHO + NH20H + RCH=NOH + H 2 0  

RR'CO + NHiOH -+ RRfC=NOH + H 2 0  

Oxime 

From the carbonyl compound with hydroxylamine hydrochloride and pyridine in ethanol or without 
solvent 

For directions and examples see Cheronis, p 513, Shriner, p 254, Vogel, p 345, J B Buck and W S Ide, 
J Amer Chem Soc , 53, 1536 (1931). W E Bachmann and C H Boatner, J Amer Chem Soc , 58, 2097 
(1936). W E Bachmann and M X Barton, J Org Chem ,3,300 (1938) 

For a modification of the above method in aqueous alcohol 
See W M D Bryant and D M Smith, J Amer Chem Soc,  57.57 (1935) 
From the carbonyl compound with hydroxylamine hydrochloride and sodium hydroxide in methanol or 

aqueous ethanol 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued) 

See: Cheronis, p. 513; Shriner, p. 255; Vogel, p. 721; Wild, p. 121. 
From the carbonyl compound with hydroxylamine hydrochloride and potassium hydroxide in 95% ethanol. 
See: Shriner, p. 255. 
From the carbonyl compound with hydroxylamine hydrochloride and sodium or potassium acetate in 

water or aqueous ethanol. 
See: Linstead, p. 27; Vogel, pp. 343,345; J .  S. Buck and W. S. Ide, J. Amer. Chem. Soc., 53,1536 (1931). 
From the carbonyl compound with hydroxylamine hydrochloride and sodium carbonate or bicarbonate 

in water or aqueous ethanol. 
See: Wild, p. 120. 

Dimethone derivative (Methone derivative).* 

Methone (Dimedone) Dimethone derivative 

This derivative is specific for aldehydes only. 
From the aldehyde and methone (dimedone; 5.5-dimethyl-1.3-cyclohexanedione; dimethyl dihydroresor- 

cinol) in aqueous ethanol or methanol. 
For directions and examples see: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, 

pp. 136-7; D. Vorlander, Z. Anal. Chem., 77, 241 (1929); Z .  Angew. Chem., 42,46 (1929); W. Weinberger, Ind. 
Eng. Chem., Anal. Ed., 3,365 (1931). 

From the aldehyde with methone and a catalytic amount ofpiperidine in aqueous ethanol. 
See: E. C. Horning and M. G .  Horning, J. Org. Chem., 11.95 (1946). 

Anhydride of dimethone derivative (substituted octahydroxanthene). * 

Dimethone derivative Dimethone anhydride derivative 
(substituted octahydroxanthene) 

From the dimethone derivative with acetic anhydride. 
For directions and examples see: Cheronis, p. 505; Vogel, p. 333. 
From the dimethone derivative and a catalytic amount of hydrochloric acid in water or in ethanol. 
See: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, p. 137; E. C. Horning and M. 

G. Horning, J. Org. Chem., 11,95 (1946). 

o- Dianisidine spot test. 

CH30 

RCHO + H2N -&$:Hz - 
Schiff base 
(colored) 

This test is usually applicable to aldehydes only. 
From the aldehyde and a saturated solution of o-dianisidine (4.4'-diamino-3,3'-dimethoxybiphenyl) in gla- 

cial acetic acid. 
For directions and examples see: F. Feigl, Spot Tests in Organic Analysis, 6th Ed., Elsevier Publishing Co., 

New York, 1960, p. 225; R. Wasicky and 0. Frehden, Mikrochim. Ada,  1,55 (1927). 

'Derivatives recommended for first trial. 
W A R N I N G :  This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  
a )  Liquids 1 )  Listed in order o f  increasing atmospheric b.p.* 

- 
Boiling 
point, 

OC 

- 
-21 

- 20 

20 2 

$8 9 

$0 

52 4 

i5 

5674.5 

54 

13 5 

14 7 

15 

$5-6 

$6 

!9 5- 
9 0 5  

- 

- 
Meltin! 
point 
*c 

- 
Semi 
carba- 
zone 

- 
Dimeth 

one 
deriv 
(Dime 
done 

deriv ) - 
189, 
a1 . 
191 4 

139, al 

154 6. 
al 

mono 
186, 
dl 
228 

192, 
50% 
al 

154 

134, 
142 

- 

2 4-Dl 
nitro- 
phenyl 
hydra- 
zone 

?-Nitro 
phenyl- 
hydra 
zone 

henyl. 
iydra- 
zone 

Dimeth 
one 

anhy- 
dride 

0-Vianisidine 
spot test Miscel 

laneous Name Oxime 
Hoi 

- 
)r 
br 

I k 
br 

ed 

'It 
br 

Limit 
r 

Formaldehyde 
(Methanal) 

Trifluoroacetalde- 
hyde 

Acetaldehyde 
(Ethanal) 

Propionaldehyde 
(Propanal) 

Glyoxal 

Acrolein (Acralde- 
hyde) 

Propynal (Propargy 
aldehyde) 

2,2,2-Trifluoro- 
propionaldehyde 

Isobutyraldehyde 

2-Methyl-2-propena 
(Methacrolein) 

v-Butyraldehyde 
(Butanal) 

rrimethylacetalde- 
hyde (Pivaldehyde] 

Chloroacetaldehyde 

2-Chloropropion- 
aldehyde 

Dichloroacetalde- 
hyde 

I69 

162 3 

89, bz - 
Igr, 
154. w 

270 

171, w 

125 6 

I98 

35 5, 
Igr , 
106 

190 

134-5d, 
148, al 

155-6, 
using 
only I 
equiv- 
alent 
of re- 
agent 

- 

67, 
ye1 al 

5 1 

table 
168, 
al un- 
stable 
157, 
mix 
ture 
I48 
48, or , 
150, 
red, 
155 
28 

65 

51 

87, or - 
ye1 , 
al , 182 

06 

23, al 

10, ye1 

- 

181 2, 
ye1 , 
bz 

128 5 

125, 
ye1 , 
50% 
al 

$1 1 

150- 1 

130 1, 
or - 
ye1 , 
al 

37, 
ye1 , 
a1 , 
93 5, 
red 

45 

7.99 

11 

80 

0 1, 
hot 
Igr , 
PYra- 
zolini 

ll 

4. PY 
razo- 
line 
3 5 

111 

7 

0 

78 

'll 

P 
152'" 

I 

ll 

P 
67-9" 
using 
only 1 
equiv- 
alent 
of re- 
agent - 

rhio- 
semica 
bazone 
I46 

'icrate, 
156-7 

'henyl- 
osazoni 
169-70 

:u deriv 
I60 

lydrate 
b P 
80 5-8 1 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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Name 

Methoxyacetalde- 
hyde 

3-Methylbutanal 
(Isovaleraldehyde) 

2-Methyl-I-butanal 
(a-Methylbutyr- 
aldehyde) 

Trichloroethanal 
(Chloral, Tri- 
chloroacetalde- 
hyde) 

Pentanal (Valeral- 
dehyde) 

tert-Butylacetalde- 
hyde 

2-Butenal (Croton- 
aldehyde) 

Dimethylethylacet- 
aldehyde 

Ethoxyacetaldehyde 

2-Isopropylacrolein 
2-Butynal 

Methylisopropyl- 
acetaldehyde 

2-Bromoisobutyr- 
aldehyde 

Diethylacetaldehyde 
(2-Ethylbutyralde- 
hyde) 

Methyl-n-propyl- 
acetaldehyde 

2-Methyl-2-butenal 
n-Propoxyacetalde- 
hyde 

Isobutylacetalde- 
hyde (lsocapro- 
aldehyde) 

Paraldehyde (Acet- 
aldehyde trimer) 

2-Pentenal 
3-Methoxyisobutyr- 
aldehyde 

TABLE IX. ORGANIC DERIVATIVES O F  A L D E H Y D E S  
a) Liquids 1 )  Listed in order of increasing atmospheric b.p.* (Continued) 

Boiling 
point, 
*c 

- 
92 

92 5 

92- 3 

98 

103 4 

103 

104 

104 

106 

107 9 
105 
I I  0755 

114 

115 

1 I6 
117 

1 16'" 

116 9 
1 19"' 

121'" 

124 475' 

125 
129 

- 

Wellin{ 
point, 

Â ¥  

Semi- 
carba- 
zone 

- 

107 

103 5, 
bz - 
Pet 
eth 

30d 

199 

39, bz - 
It pet 

102 

216 

127 

180 

- 

2 4-DI 
nitro- 

phenyl- 
hydra 
zone 

- 
- N u n  
)henyl 
hydra 
zone 

- 
15 

10 I 
a1 

31, 
ye1 

84 5 

13 4 
a1 

23 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

145 

Phenyl. 
hydra- 
zone 

Oxime 

8 5 

6 

2 ,  pet 
eth 

19 

IP 
103" 

")imeth 
one 

dertv 
(Dime 
done 

deriv 1 

- 
)tmeth 
one 

anhy 
dnde 

73 
(cor 

13 

63. 
sint . 
167 

- 
Miscel- 
laneous 

rhio- 
semicar 
bazone, 
52 3 

-Iydrate, 
51 7 

rhio- 
semicar 
bazone, 
65 

'henyl- 
semicar 
bazone. 
126-7 

3ecom- 
poses in 
w 

Mute 
acid - 
Acetal- 
dehyde, 
b p  20; 

0-Dianisidine 
spot test 

- 
Cold 

- 

1k 
red 

ik 
01 
gr" 

Limit, 
1 

Copyright 1967 by CRC Press, Inc.



T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  
a )  Liquids 1 )  Listed in order of  increasing atmospheric b.p.* (Continued) 

Name 

3-Chloropropion- 
aldehyde 

Hexanal (Capro- 
aldehyde) 

Ethylisopropylacet- 
aldehyde 

3.3-Dimethyl- 
pentanal 

3-Methyl-2-butenal 
(3-Methylcroton- 
aldehyde) 

Cyclopentanecar- 
boxaldehyde 

Z-Methylpenten-2- 
al-l(3-Ethyl-2- 
methylacrolein) 

retrahydrofurfural 

5-Methylhexanal 
3-Furaldehyde 
l-Cyclopentenyl- 
formaldehyde 

i-Chloro-2-butenal 
(2-Chlorocroton- 
aldehyde) 

!-Hexenal 
LHexenal 
Â¥leptana (Enanth- 
aldehyde) 
ithylisobutylacet- 
aldehyde 
li-n-propylacetal- 
dehyde 

7 

Boiling 
point 
-c 

- 

130- 1 

131 

133 5 

134 

135 

! 36 

136 8 

142-3'" 

144"" 
1 4 4 ~ ~ 2  

46 

47-50 

50 
50 
55 

55 

6 1 

- 

- 
ilelting 
point 
-c 

- 

45 

Semi 
carba 
zone 

06, bz 
Pet 
eth 

23 

24 

07 

66 

17 
1 1  
08 

76 
47 
09, al 

3 

3 1 

- 

2 4-Dl 
nitro 

phenyl 
hydra 
zone 
- 

04, or - 
ye1 

21 

02 

82 

59. 
red aI 

34 

1 7 ^  

18, 
/el , al 

- 

1 Nitn 
pheny 
hydra 
zone 

'henyl 
hydra 
zone 

Oxime 

- 
Dimeth 

one 
deriv 

(Dime 
done 

deriv ) - 

08 5, 
dl1 
a1 

35 

3imeth 
one 

anhy 
dride 

- 
Miscel 
laneous 

Frimer 
35 5, dil 
HCI- 
abs a1 
b P 
170 
(12-5 

'heny l- 
semicar 
bazone, 
135-6 

:one 
HC1- 
brt red 
col a 
Benzyl- 
a 
phenyl 
hydra 
zone 
67 me 
al 

,yano- 
hydrln 
b P 
137 8-, 
ID' 
1 4762 

- 
Cold 

- 

d- 
ir 

0-Dianisidine 
spot test 

Limit 
Y - 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  
a )  Liquids 1 ) Listed in order of increasing atmospheric b.p.* (Continued) 

- 
Semi- 

carbd 
zone 

- 
2 &Dl- 
nitro- 

phenyl- 
hydrd 
zone 

- 
Nitro 

~henyl 
lydrd 
zone 

- 
'henyl. 
hydra- 
zone 

- 

Oxime 

)imeth 
one 

denv 
'Dime 
done 

denv ) - 
160d 

10, dil 
al 

93 

6 

65 

- 

- 
limeth 
one 

anhy 
dride 

- 
Miscel- 
laneous 

Boiling 
point. 

O C  

kilelting 
point 

O C  

0-Dianisidine 
spot test 

Name 
Limit. 

v 

0 02 

40 

3 

P o ~ Y ~  

- 
Cold 

- 
i k  
red- 
vlt 

10 

reac 

ir 

k 
br - 
red 

- 
Hot 

- 
i k 
bl 
vlt 

Ik 

grr 

ed- 
or 

k 
br 

2-Furancarbox- 
aldehyde (Fur- 
furdl) 

Hexahydro- 
benzaldehyde 

2-Ethylhexanal-1 
(n-Butylethyl- 
acetdldehyde) 

2.2.3-Trichloro-n- 
butyraldehyde 
(n-Butylchlordl. 
Crotonchloral) 

Butanedial 
(Succinaldehyde) 

Octanal (n-Octdlde. 
hyde Capryl- 
aldehyde) 

2-Ethyl-3-n-propyl- 
acrolein 

3-Fluorohenz- 
aldehyde 

2J.2-Tribromo- 
ethanal (Bromal) 

4-Fluorobenz- 
aldehyde 

2-Fluorobenz- 
aldehyde 

Benzaldehyde 

Nonanal (Pelargon- 
aldehyde) 

5-Methylfurfural 

Glutaraldehyde 

Phenylethanal 
(Phenylacetal- 
dehyde) 

202 

173, 
176, w 

254d 

>8, dil 
me al 
101 

150 1, 
153 

'22, 
233-5, 
r htng 

00 84. 
me a1 

' I  1. 

53, d ~ l  
a1 , 156 

'12 4, 
yef , 
230 
(cor ). 
red, 
mtx- 
ture 
I85 
72 

14 5, 
dil a! 
120 1, 
ye1 , al 

8 0  

06, 
ye1 . 
al ,96 

24 5 
122 

37, or. 
al 

00 
(tor ), 
ye1 , al 

12 
(tor ) 

21, 
grn - 
ye1 . 
al , 110 - 

4 

0. bri 

ye1 

02 

12 

05 

90, 
Â¥ed 
11 
234 
5, 26: 

30. 
red 

59 

a 75-6 
Pet 
eth .8 
91 2, 
al 

w- I, 
Pet 
eth 

55 

A 172 

50, me 
al 

53 

115 

syn 
116 7 
anil 8 
a 

r 35 
( ~ t d  
ble) B 
130, 
eth 

14, pet 
eth 

Y" 
112. 
anil 
51-2 

'I 175. 
178, w 

7-8, 
eth , 
100 

Phenyl- 
semica 
bazone 
180 I 

Oxime- 
HCI, 
107-8d 

NH, - 
Butyl- 
chloral 
arnmo- 
nia, 62 

Polymer 
65 

Thio- 
semical 
bazone 
94-94 Â 

Mono- 
 hydra^ 
53 5 

Phenyl- 
semicar 
bazone, 
180 I 

Phenyl- 
semicar 
bazone 
131 2 

*Derivative data given in order m p . crystal color, solvent from which crystallized 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  
a )  Liquids 1 )  Listed in order of increasing atmospheric b.p.* (Continued) 

Name 

2-Hydroxybenz- 
aldehyde (Salicyl- 
aldehyde) 

2-Thiophenecarhox- 
aldehyde 

3-Methylbenz- 
aldehyde (3-Tolu- 
aldehyde) 

2-Methylbenz- 
aldehyde (2-Tolu- 
aldehyde) 

4-Methylbenz- 
aldehyde (4-Tolu- 
aldehyde) 

d-Citronellal 
(d-Rhodinal) 

Decanal (Capralde- 
hyde) 

2-Chlorobenz- 
aldehyde 

Phenoxyethanal 
(Phenoxyacetalde- 
hyde, Glycolalde- 
hyde phenyl ether) 

3.5-Dirnethylbenz- 
aldehyde 

3-Phenylpropion- 
aldehyde (Hydro- 
cinnamaldehyde) 

Citral a. (Geranial) 

Citral b. (Neral) 

Boiling 
point 

"C 

Ielling 
mint 

O C  

Semi 
carba 

zone 

23 1 

204 
223 4 

209 al 
212, 
218 

>34, a1 
215 

!3-4, 
chl , 
PPt b: 
Igr 
91 2 

102 

146. 
ye1 , 
225. 

PYr . 
229- 
30. me 
al 

145 

'01 2 

127, dl 

164, me 
al 

4CI 
171, 
mix- 
ture 
132, 
NaOA - 

2 4-Di 
nitro 
ahenyl 
hydra- 
zone 

!48. red 
abs 
a l 
252d, 
It red, 
ac a 
!42 

1 2 ,  19' 

93 4, 
red, 
ac a 
3 2  5 
4 5 
((.or ) 
or - 
ye1 a1 
PhNO 
8, ye1 , 
al 

04, ye1 

1 3  6 
(tor ), 
209, 
or red 
X Y  1 

49, 
ye1 , al 

08-10. 
red-or 
a l ,  111 
'6, red- 
or , al 

1 Nitro 
ahenyl 
hydra 
zone 

227. 
red- 
br . 
al 

157 

222, 
red, 
al 

'00 5 
(cor 
dk 
red, 
ac a 

237 8 
red, 
a1 . 
241, 
br - 
red, 
249, 
or 

122 3, 
ye1 , 
dil 
a1 

- 
'henyl 
iydra 
zone 

Oxime 

57.63 

50, Igr 

19 

79-80, 
110 

311 

69. dil 
me al 

i 75-6 
a1 . f l  
101 3 

35, pet 
eth 

33-4 5, 
dl1 a1 
97 
(tor ) 

143 5 

- 
51meth 

one 
deriv 
D i m e  
done 

deriv ) - 

72 

67 

7 9, 
dil 
al 

Ã ˆ  7, 
dil 
al 

!05d, 
al 

5irnetl 
one  

anhy 
dride 

208, 
70% 
al 

206 

215 

173 

224 t 
(cor 
al 

Miscel- 
laneous 

)-Nitro- 
benzo- 
ate, 128 

rhio- 
semical 
bazone, 
99- 100 

5xid - 
acid, 
170, al 

o-Dianisidine 
spot test - 

Cold 

- 
Jr 

i k 
or - 
red 
ik 
or - 
red 
ik 
or - 
red 

ik 
grn 

Pa 0 

ik 
red 

Ik 
red 

- 
Hot 

- 

ir 

:h 
re( 

:h 
re( 

Â¥ 
rec 

)rt 
rec 

i k 
br 

ed 
bit 

ed 
blk 

Limn, 
7 - 

I 

0 

'00 

11 

' I  

- 
*Derivative data given in order m p .crystal color, solvent from which crystallized 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  OF A L D E H Y D E S  
a)  Liquids 1 ) Listed in order of increasing atmospheric b.p.* (Continued) 

- 
Boiling 
point, 

-c 

- 
Semi 
cdrbd 

zone 

- 
2 4  D i  
nitro 

phenyl- 
hydrd- 
zone 

- 
Nttro 

jhenyl 
hvdrd 
zone 

- 
timeth. 
one 

deriv 
Dime- 
done 
ienv ) - 

70- 1, 
al 

44 5 
(cor ), 
al 

13 
c o r  ), 
dl 
161, 
al 

- 
>imeth 

one 
dnhy 
dr~de 

- 

Name 

o Dianisidine 
spot test 'henyl 

hydrd 
zone Hot 

- 

ed 
br 

8 1  

ye1 

ed- 
br 

h 
red 

Cold 
Limn 

7 

2.6-Dimethylbenz- 
aldehyde 

3-Methoxybenz- 
aldehyde (3-Anis- 
aldehyde) 

7 1 

20 

90, a1 

60. 
red- 
vlt 

95. 
red. 
a! 

89 40 

Pet 
eth . 
1 2  

2 

r 52, 
a1 8 
I l l  

' 64- 

5, bz 
a 4 5  
(from 
a' on 
fu- 
sion) 

bz 
64-5. 

138 5, 
bz 

vn 
157 
anti 

118 
8 

120, 
8 106 

'heny l- 
thio- 
semicar 
bazone, 
153 

Ixid - 
acid, 
I65 

Ixid - 
Benzo- 
phenone 
48 - 

dk or 

d k 
red 

d k 
or 

i k 
ch 
red 

3-Bromobenz- 
aldehyde 

4-lsopropylbenz- 
aldehyde (Cumal- 
dehyde) 

'4 1,  red 
bz . 
243, 
red, ac 
a ,  
244 5, 
al -chl 

53 4 d ,  
red, a c  
a ,250. 
red, 

X Y  1 

55d,  
red, 
ac a 

3-Ethoxybenz- 
aldehyde 

4-Methoxybenz- 
aldehyde (4-An~sal- 
dehyde) 

20 1, 
wh . 
dil 
al 

S-Phenylpropenal 
(Cinnamaldehyde) 

68. 
ye1 . 
dil 
al 

t-Ethoxybenz- 
aldehyde 

5,4-Diethoxybenz- 
aldehyde (Proto- 
catechualdehyde 
diethyl ether) 

Diphenylacetalde- 
hyde 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

Copyright 1967 by CRC Press, Inc.



T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  
a )  Liquids 2) Reduced pressure b.p. only (listed in order of  increasing semicarbazone m.p.)* 

Name 

7-Methyloctanal 
3-(2-Furyl Ipropionalde- 
hyde 

2-Methyloctanal 
2.3-Dichloro-n-butyr- 
aldehyde 

Octanal (n Octalde 
hyde) 

Undecanal (Hen 
decanal) 

Trideianal (n  Tridecyl 
aldehyde) 

2-Hydroxypropionalde- 
hyde 

2-n-Amylcinnarnalde- 
hyde (2 n Pentyl 
cinndmdldehyde 
Jdsmindldehvde) 

2-Methyl-3-phenvl- 
propionaldehyde 

2-Htdroxy-2-methyl 
hexanal (n Butyl 
methylglycolalde 

hyde) 
Phenoxyacetaldehyde 
2-Ethyl-2-hexenal 
2-Ethyl-3-hexenal 
Cyclohexylacetaldehydi 
2-Nonenal 
2-Heptenal 
2,3,6-Trimethylbenz- 

aldehyde 
35-Dimethylhexahydro 
benzaldehyde 

2-Hydroxv-2-phenyl- 
propionaldehvde 
(Methylphenylglycol 
aldehyde) 

2.4.6-Trimethylbenz- 
aldehyde 

2-Hvdroxv-2-phenvl- 
butvraldehyde (Ethyl 
phenylglycoldldehyde 

2-Hvdroxvbutvralde 
hvde (Aldol)  

l,2,3,4-Tetrahydro-2- 
naphthaldehyde 

2-1 I-Naphthvl j- 
propionaldehyde 

Boiling 
point 
T 

- 
94IZ0 
70" 

83l" 
58 
60" 
il" 

120" 

136' 

114' 

161 
3 " 

90" 

87 8s 

83 
73 a 
84" 
58'O 
126" 
8514 
114" 

71" 

l o r  

98" 
128" 

1 0  
11 

83' 

n' 

l32> 

Semi 
carba 
zone 

so 
so 

so 
96 7 

>8 101 

03 me 
a1 

106 d l  

1 4  w 

118 

I23 

143 

I46 
152 
156 
159 
165 
I69 
I69 

171 

182 3 

188 

188 

194 

197 

204 

4 D i  
i i tro 
henyl 
iydra 
zone 

64 
red 
a1 

Nitro 
ihenyl 
drazone 

- 

I 

17 

13 
16 

09 I1 
red yet 
di l  dl 

henyl 
iydra 
zone 

111 

9 60 

2 
wh 
me 
al  
0 5 
d i l  
al 

4 al 
w 

'5 

26 

1n 
112 
an11 
51 2 

D l  
neth 
one 
eriv 
)ime 
lone 
;nv ) 

- 
Dl 
ieth 
me 
inhy 
Iride 

- 

I 26 

- 

m e r  47 8 

'rimer 61 5 
eth 

I Bromo 
phenylhy 
drazone 
127 8 

o Dianisidine 
spot test 

'Derivative data given i n  order m p crystal color solvent from which crystallized 

1 50 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  
a )  Liquids 2 )  Reduced pressure b.p. only (listed in order of increasing semicarbazone m.p. )* (Continued) 

1.6-Hexanedial (Adipic 

dialdehyde) 

2-Methylcinnamalde- 
hyde 

Phenylglyoxal 

Cyclohexenecarhox- 
aldehyde 

2-Phenoxyhenzaldehyde 

- 
Boiling 
point 

O C  

- 
Melting 
point 
*c 

p Nitro 
phenyl 

hydrdzone 

309 

Semi 
cdrbd 
zone 

di 206 

208, a l  - 
w 

mono 
208 
9d 

ye1 al  

bis 

229d 

213 

215 

'henyl 
iydrd 
zone 

2 4  Di 
nitro 

phenyl 
hydra 
Lone 

Oxime 

- 

'I 

I85 

w 

9 

- 
Dl 

neth 
one 
iinhy 
dude 

- 

I (mono 

hyd ) w  
2 Thio 

semicdrba 
' 

zone, 170 

Ye1 dl 

- 
Limn 

7 

- 

*Derivative data given i n  order rn p ,crystal color, solvent f rom which crystallized 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  
a )  Liquids 3)  Miscellaneous; reduced pressure b.p. only (listed alphabetically )* 

Name 

4-Chloro-n-butyraldehyde 
/,I-2.3-Dichloropropion- 
aldehyde 

2-Heptynal 
Z,4-Hexadienal (Sorbalde 

hyde) 
4-Hydroxy-n-butyr- 
aldehyde 

3-Hydroxy-2-isopropyl- 
propionaldehyde 

3-Hydroxy-3-methyl- 
n-butyraldehyde 

t-Methoxy-2-methyl-n- 
butyraldehyde 

5-Methyl-2-thiophene- 
carboxaldehyde 

3-Methyl-2-thiophene- 
carboxyaldehyde 

1-Octenal 
Phenylpropargyl alde- 
hyde 

!-Phenylpropionaldehyde 
1-Pyridinecarboxaldehyde 
(Nicotinaldehyde) 
!,2,4-Trichloro-n-butyr- 
aldehyde 
!,4,6-Trihydroxybenzalde. 
hyde (Phloroglucinalde- 

hyde) 

1-Vinylbenzaldehyde (4- 
Formylstyrene) 

Boiling 
point 
-c 

dellin 
point, 
-c 

- 

k m i  
arba 
zone 

- 

2.4 D i  
nitro 
~henyl- 
hydra- 
zone 

-Nitro 
ihenyl 
hydra- 
zone 

- 

10 

42 

Pheny 
hydra 
zone 

D l  
meth 
one 

deriv 
Dime 
done 
leriv 1 

D i  
meth- 
one 

anhy- 
dride 

Miscellaneous 

INO, -acid, 
73 5 
,4,6 Triacetate 
156 7,al 2- 
Benzoate 198 
200, chl 

o Dianisidine 
spot test 

Limit 
7 

- 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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Name 

2.3.5.6-Tetramethyl- 
benzaldehyde 

2-Ethoxybenzaldehyde 
(Salicylaldehyde ethy 
ether) 

retradecanal (My rist- 
aldehyde) 

Pentadecanal 

Hexadecanal (Palmit- 
aldehyde) 

Phenylacetaldehyde 

4-Methoxy-I-naphthal. 
dehyde 
5-Hydroxymethyl) 
furfural 

Heptadecanal 
(Margaric aldehyde) 

3,4-Methylenedioxy- 
benzaldehyde 
(Piperonal) 

2-Iodobenzaldehyde 
Dctadecanal 
(Stearaldehyde) 

2-Methoxybenzalde- 
hyde (0-Anisalde- 
hyde, Salicylalde- 
hyde methyl ether) 

2-Aminobenzaldehyde 
t-Diethylaminobenz- 
aldehyde 

Mecana l  (Lauralde- 

hyde) 

TABLE I X .  ORGANIC DERIVATIVES OF ALDEHYDES 
b )  Solids (Listed in order of increasing m.p.)* 

Melting 
point 
-c 

17 8 

!O 

'0 2 6-7 

!3 3 5  

!4 5 

14 

14 

34 

54, wh 

15 6 

55-6.63 

57 

57 
18 

!8-9 

10 
11 

! forms 
a)  42-3 
b) 1 1 

2 &Dl- 
nitro 

phenyl 
hydra 
zone 

248, dk 
red, 
xyl , 
256, or 
ye1 

108 

106 7, 
ye1 , 
pyr -al 

108 

121 

184 red 

265d, 
xyl , 
266d, 
red, 
ac a 

101,110 

253 5 
(cor ), 
red, xyl 

106, ye1 

- 

Boiling 
point 

'C  

2 1 3 4  

135" 

247 9 

166" 

160" 

192 
162" 

195 

200" 

115 
20' ' 

263 

129" 

243-6 
(cor ) 

172' 

238 

p Nitro 
phenyl- 

hydrazont 

216, dil 
a1 

95 brt 

ye1 

94 5. 
ye1 , al 

96 5, ye1 
eth 

224 

151 

185 dk 
red, al 

199 200, 
red 

101, ye1 , 
me a1 

204-5, 
br red 

220 

90 

- 

Semi 
carba 
zone 

228, 
PY r 
230, 
me al 

270d 

219, al 

106 5, 
dil al 

1065, 
al 

107, dil 
al . 
108-9 

221 

156,16: 

195d 
al, recr 
to1 - 
k r  

230, 
234, 
237 

206 
108-9 

215d. 
al 

241d. 
a1 

103, lo( 

*Derivative data given in order m p , crystal color, solvent from which crystallized 

'hen yl 
hydra 
zone 

- 
34 5, 
a bs 
a! 

0 

wno 

63, 
58, di 
101-2 
13 

40 I .  
to1 

02 3, 
ye1 , 
a1 3 

99, 
106 
9 

21 
03, 
ye1 - 
br 

Oxime 

- 
a ,  anti 
70 I, 
al S. 
SY n 
118 

125 

57 9, 

Pet 
eth 

82 5 
3 5, 
dil al 

86, dil 
al 

88, yel 

>8 90 

99. 103 

77 8. 
108 

89 5, et 
ac 

SY" 
146, 
me al 
anti 
112,w 

108 
89 

92, dil 
al 

135 
93 

76-7, 
eth , 
77-8, 
me al 

Duneth 
one 

deriv 
(Dime 
done 

denv ) 

- 
Di 

meth 
one 

anhy 
dride 

- 

!20 
(cor 

- 

Miscellaneous 

n$' 
1 55908 

Diacetate 
88 9, ac 
anh 

Trimer, 65 

Trimer, 69 7( 

Trimer, 73 
Thiosemi- 
carbazone, 
106 9 

Azine 185, 
ye1 , a1 

Trimer, 77-8, 
It pet 

Thiosemicar- 
bazone, 1 1  1 

n g  15598 

Thiosemicar- 
bazone. 100 

o Dianisidine 
spot test - 

Cold 

irt 
red 

- 

- 
Hot 

- 

ik 
red 

- 

- 
Limit 

7 

- 

4 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  

3.4-Dichlorobenz- 
aldehyde 

2,4,5-Trimethylbenz- 
aldehyde 

! 2-Nitrobenzaldehyde 

i 3,4-Dimethoxybenz- 
aldehyde (Veratralde- 

hyde) 

4-Chlorobenzaldehyde 

2-Pyrrolecarboxalde- 2 
hyde 

1 Benzylglycol- 
aldehyde 

Furfural diacetate 2 
4-Chloro-2-hydroxy- 2 

benzaldehyde 

Quinoline-4-carbox- 5 
aldehyde 

2-Ethyl4hydroxy- 5 
benzaldehyde 

2-(2-Furyl)-acrolein 5 

2.3-Dimethoxy- 5 
benzaldehyde (o-  

Veratraldehyde) 
9-Hydroxynonanal 5 
2.3-Diphenylpropional- 5 

dehyde 

- 
Melting 
point 
OC 

$3 4 

$4 

$4 

$4 

14. 58 

I8 

io 

i2 

i2, eth 
i2 5 

1 3.101 
(anh ). 
84 4 5 
(mono- 

hyd ) 
3 

4, lgr 

4 

4 
4 

4 

b )  Solids (Listed in order o f  increasing m.p.)* (Continued) 

Boiling 
point 

.c 

- 
247 8 

210" 

120'" 

285 

214 5 
6 5 

217 9 

121* 

220 

234 

45 ' 

5 

3712 

20Â ' 
70" 

18" 

- 

- 
Semi 
carbd- 

zone 

- 

'14 5 

'43 

!56 

177 

!30. 

PY r 
233, 
me dl 

83 5. 
w 
3 7 

1 2  pa 
ye1 . 
ac a 

19 5 

31d 

25 

- 
2 4  Di 
nitro- 

phenyl 
hydra 
zone 

- 

196 

265 

261 3 
(tor ), 
o r ,  
PhNO, 
264 5 

254 
(cor ), 
or 

p-Naro- 
phenyl- 

hydrazon 

276 7, 
or 

263 

237, dk 
br  . al 

182 3, 
red, xyl 

257, or , 
ac a 

'61 2 
ye1 al 

- 
'heny 
hydra 
zone 

- 

73, 
Y el 
27 

56 

21,a 

27 
7 5, 
It 
ye1 , 
dil 
al 
39, 
Igr 

12, 
ret 
;th 
I8 

- 

- 
Oxime 

- 

SY n 
120 
dl ,o r  
fusing - 
anti 
1 4  5 

1 18-9 

anti 
102 
s vn 
154, 
bz 

94 5, 

a 110, 
8 146 

164, bz 

155, 
col ,a  

81 2 
me al 

10 I 

'9, 
a! -w 

- 
iimeth 
one 

d e r ~ v  
Dime 
done 

ienv  1 - 

173 

- 
DI 
ieth. 
one 
nhy 
Inde 

- 

- 

Miscellaneous 

-- - 

o Dianisidme 
spot test 
- 

Hot 

- 

ed 
br 

- 
*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  

Name 

3-Chloro-2-hydroxy- 
benzaldehyde (3- 
Chlorosalicylalde- 
hyde) 

Octatrienal 
Isoquinoline-l-carbox- 
aldehyde 

Phthalaldehyde 

2.3.5-Trichlorobenz- 
aldehyde 

2-Hvdroxy-5-methyl- 
benzaldehyde (5- 
Methylsalicylalde 
hyde) 

3-Iodobenzaldehyde 
4-Bromobenzaldehyde 

t.5-Dichlorobenz- 
aldehyde 

t,4,6-Trichlorobenz- 
aldehyde 

t-Phenanthraldehyde 
Paraisobutyraldehyde 
(2.4.6-Tri-isopropyl- 
1,3,5-trioxan) . 

I-Hydroxy-2-naphthal. 
dehyde 

bMethoxy-1-naphthal. 
dehyde 
I-Ethoxy-3-methoxy- 
benzaldehyde 
1.5-Dichlorobenz- 
aldehyde 

!,3-Dichlorobenz- 
aldehyde 
i-Methoxy-1-naphthal. 
dehyde 

- 
Melting 
point. 
*c 

545 5 5  

5 5 
55 5 

56 

56 col , 
di l  al 

56 di l  
a l  

i 7  
57 

58 

58 

i8-9 

59, 59 5 
59 60 

59 60, 

g"' - 
ye1 , al - 
w 
io. w 

>o 

iO, pet 
eth 
i4 

i5 

'5 7 

'6, ye1 , 
pet eth 

b )  Solids (Listed in order o f  increasing m.p.)* (Continued) 

- 
Boiling 
point 
-c 

- 

17 8 

31-3 

35 
c o r  ), 
1 de- 

P o ~ Y ~  

50" 

35 
tona 

- 
Semi- 
carba- 
zone 

- 

240-3. 

50% 
ac a 

197 

!26 
l28.229 

!46 

'82 

!45, al 

!43d, 
al 

!00, a l -  
w 

46, ac 
a -w - 

- 
2.4-Di- 
nntro- 

phenyl- 
hydra- 
zone 

- 

28,257 

!93d 

7 0  

39d, 
scar , 

XY 1 

- 
p-Nitro 
phenyl- 

hydrazon 

'12 
'07 8 

'47 

'30 

97, red, 
ac a 

'46, red, 
ac a -w 

- 
Pheny 
hydra 
zone 

- 

171 2 

A 19 

149 
ye1 , 
al 

155 
113 

120, 
124 

104-5 
al 

205 6 
d , al 
217 

189d 

106 5, 
ye1 , 
Pet 
eth 

Oxime 

- 

167-8, 
dil a1 

105. w 

52 
;yn I51 
ami 
I I I 

120 12: 

127 5-8 
d ~ l  a! 

175 

145. bz 

156, d i l  
al 

149-50 

102, al  . 
w 

I 12 

04, w 

- 
Iimeth 

one 
deriv 
Dime- 
done 

deriv t 

- 

- 
Di 

neth- 
one 
inhy- 
dride 

- 

- 

Miscellaneous 

5 N i t r o  
deriv . 129, 
ye1 , di l  al 

3xid 
KMnO, 
P 

acid. 162 3 
Diacetate, 94. 
al 

see Isobutyr- 
aldehyde 
b o  64 

0-Dianisidine 
spot test 

Limit, 
7 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  

Name 

Dibenzofuran-2- 
carboxaldehyde 

!,6-Dichlorobenzalde- 
hyde 

!,4-Dimethoxybenz- 
aldehyde ( p -  
Resorcylaldehyde 
dimethyl ether) 

?uinoline-2-carbox- 
aldehyde 

I-Ethoxy-1-naphthal- 
dehyde 

!,4-Dichlorobenzalde- 
hyde 
LDimethylamino- 
benzaldehyde 
l-Methylthiazole-5- 
carboxaldehyde 
)uinoline-6-carbox- 
aldehyde 

b,4,5-Trimethoxy- 
benzaldehyde 
(Gallaldehyde tri- 
methyl ether) 

I-lodobenzaldehyde 
l-Plienanthraldehyde 
I-Hydroxy-3-methoxy- 
benzaldehyde 
(Vanillin) 

!-Hydroxy-1-naphthal- 
debyde 

itilbene-2-carbox- 
aldehyde 
!-Methoxy-1-naphthal. 
dehyde 

Melting 
point, 
-c 

68 

70- 1 

71, dil 
al , 69  

71,pet 
eth 
(anh ), 
5 1 
(mono- 
hyd ). 
w 

72 

72 

72.74 5 

74 

75.72 5 

75 6 
(anh ), 
55 
(hyd ) 

78.75 

78 
80 
80 l , w  

82, al 

83 

84, al 

b) Solids (Listed in order of  increasing m.p.)* (Continued) 

Boiling 
point. 
-c 

- 

55 l o  

18" 

53-5 l o  

35d 

IV 

M-I " 

- 

Semi- 
carba- 
zone 

- 
2.4-Di- 
nitro- 

phenyl- 
hydra- 
zone 

- 

25 

5 7  

!71d 
(c0r ), 
red, ac 
ac ,268 

- 

p-Nitro- 
phenyl- 

~ydrazone 

50, ye1 . 
225, 
sub1 

82 

01-2 

0 1 

27, ac 
a ,223 

Pheny 
hydra 
zone 

62 

04, 
ye1 , 
al 

56 

48 

59, 
161 

85, 
red, 
at 

21 

05, 
bz 

Oxime 

)imeth 
one 

deriv 
Dime- 
done 
Jeriv ) 

- 
DI- 
neth- 
one 
inhy 
dride 
- 

28 

Miscellaneous 

0-Nitro- 
phenylhydra 
zone, 154, p- 
Bromo- 
phenylhydra 
zone, 142 

5-Nitro 
de r~v  
188 9, me 
al 

Hydrazone, 
160 182,dk 
red, Azine, 
209, ye1 , 
PhNO. 

Oxime HCI, 
133 5 

Methiodide, 
2 18. yel . al 

2.4-Din~tro- 
phenyl ether, 
131 

Picrate, 120 

Azine, 255-6, 
ye1 , PhNO; 

Cold 

- 

Ã̂ 
br 

irt 
or 
red 

Ã̂ 

- 

0-Dianisidine 
spot test 

Hoi 

- 

cd 
br 

h 
red 

rk 
red 

- 

- 
Limit, 

1 

- 

0 4 

3 

10 

- 
*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE IX. ORGANIC DERIVATIVES OF ALDEHYDES 
b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point. 
-c 

Boiling 
point 
Oc 

- 
D i  

meth- 
one 
inhy- 
dr~de 

- 

2.4-Di- 
nltro- 

phenyl- 
hydra- 
zone 

Iirneth- 
one 

denv 
Dime-  
done 

deriv ) 

0-Dianisidine 
spot test Semi- 

carba- 
zone 

p-Nitro- 
phenyl- 

iydrazone 

Phenyl 
hydra. 
zone 

Name Oxime 

- 

80 

129, 
di 168 

15, di l  
a l  

65-6. 
al  

195-6. 
al -w 

(4 1) 

20, w 

!07d 

Miscellaneous 

Cold 

- 
86 7 

89 
90 l ,al  

91 

91 

94 5, di l  
al 

94, al .95 

95 6 

96 7 

96 7 

97 

97 8 

98 9 
(hyd ). 
240-50 

(anh ) 
99-100 

4c anh + 
ac a + 
NaOAc - 
2.3,6-tri- 
chlorocin- 
namic acid, 
I 8 9 . a ~  a 

!-Nitro 
de r~v  , 
1185 9 0  
Oxid 
i lk K M n O ,  - 
3,4,5-In- 
chloroben- 
zoic acid, 
210 

4c anh + 
ac a + 
NaOAc - 
2,3,4-tri- 
chlorocin- 
namic acid, 
I85 

Ac anh + 
ac a + 
NaOAc - 
dichloro- 
COUmdIlfl, 
160. bz 

Pheny losa- 
zone, 178 9 
ye1 , eth , p- 
Nitropheny 
osazone, 31 

iophthalaldehyde 
,4,5-Trichlorobenz- 
aldehyde 

henylglyoxal hydrate 

,3,4-Trichlorobenz- 
aldehyde 

tuinoline-8-carbox- 
aldehyde 

-Phenylcinnamalde- 
hvde 

i,S-Dichloro-2-hy- 
droxybenzaldehyde 
(3 5-Dichlorosalicyl- 
aldehyde) 

lydroxyacetaldehyde 
(Glycolaldehyde) 

I-Chloro-n-butyr- 
aldehyde (Trimer) 
;,2-Dimethyl-3-hy- 
droxypropionaldehydi 
1,3,4,6-Tetrachloro- 
benzaldehyde 
lenzaldehyde-2- 
carboxylic acid (2- 
Formylbenzoic acid, 
Phthalaldehydic acid 
-Hydroxy-2-naphthal, 
dehyde 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  

Ndme 

5-Chloro-2-hydroxy- 
benzaldehyde 

9-Phenanthraldehyde 

3-Hydroxybenzalde- 
hyde 

2,3,4,5-Tetrachloro- 
benzaldehyde 

2,3-Dihydroxybenz- 
aldehyde 

2-Chloro-5-hydroxy- 
benzaldehyde 

2.4.5-Trichlorobenz- 
aldehyde 

3-Hydroxy-2.4.6-tri- 
chlorobenzaldehyde 

2-Ethoxy -1-naphthal- 
dehyde 

Metaldehyde 

4-Hydroxybenzalde- 
hyde 

Terephthalaldehyde 

2,4,6-Trimethoxybenz- 
aldehyde 

- 
Melting 
point 
-c 

99 If0 

101 

104 108 
(car ). 
w 

105 

106 

106 6 5 

108 

110 5- 
1 5, ac 
a 

111 5 

112-3. al 

113-6 5, 
50% ac 
a 

l l S ,  al 

1 15,246, 
( ~ 0 1 ~ -  
mers) 

1 16-7, 
w 

116,118 

1 I8 

- 

b)  Solids (Listed in order o f  increasing m.p.)* (Continued) - 
Boiling 
point 
-c 

- 
05 ' )  

40 

45 

- 
Semi 
carba 
zone 

- 
86-7, 
dc a 
23 

98. 19( 

19, 
ye1 , 
a1 
21.21 

26d 

36, pa 
ye] 

14-5, 
ye1 , 
31 

24, 
280d 

- 
2 4-Dl 
nitro 

phenyl- 
hydra- 
zone 

59. 
scar ,  

X Y  1 
260d , 
red, dl 

20 

80d , 

PUrP. 
ac a . 
260 
[mono- 
hyd ). 
red, w 

- 
p-Nitro- 
phenyl 

hydrazoni 

!65 

!21 2, 
dil ac 
a 

!49 

72-3d, 
ye1 or 

66 

i 281 

- 
?hen) 
hydr; 
zone 

- 
50 ; 

30 
1 5, 
to1 , 
147, 
recr 
bz 
07, 
o r .  
al 
59, 
153 

67 

50 1 
red. 
dil 
ai 

1 

77 8 
a1 , 
184, 
slow 
htng 

278d 
154 

- 

- 

Oxime 

>!met 
one 

d m v  
(Dime 
done 

den" 

46 7 
abs 
al 

88-9 
(cor 
I84 

- 

- 
D I  

meih 
one 

anhy 
drtde 

- 

46 

- 

Miscellaneous 

\c dnh + 
ac a + 
NdoAc - 
2.4.5-tri- 
chlorocin- 
namic acid, 
200 I 

,zinc, 184, 
ye1 , PhN0;- 
al 
Iil a + 

acetdldehyde 
b p  202  

- 
Cold 

- 

k 
br 
red 

r 
br 

k 
or 
red 

- 

o Dianisidine 
spot test - 

Hoi 

i k 
ch 
red 

ed  
br 

h 
red 

- 
Limit. 

'7 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  O F  A L D E H Y D E S  

N o  

- 
105 

106 

107 

108 

109 

110 

Ill 

112 

113 

114 

115 

1 I 6  

1 I 8  

120 

121 

122 

Name 

I-Bromo-2-naphthal- 
dehyde 

4-Chloro-3-hydroxy- 
benzaldehyde 

Pyrene-3-carboxalde- 
h y de 

1,2,3,4-Tetrahydro- 
phenanthrene-9- 
carboxaldehvde 

4,6-Dichloro-3-hy- 
droxybenzaldehyde 

2,4-Dih~drox~benz- 
aldehyde ((3-Resorcyl- 
aldehvde) 

3-Chloro-4-hydroxy- 
benzaldehyde 

2-Chloro-3-hydroxy- 
benzaldehvde 

2,6-Dichloro-3-hy- 
droxybenzaldehyde 

2,4-Dichloro-3-hy- 
droxybenzaldehyde 

d.1-Glyceraldehvde 
(dimer) 

2-Chloro-4-hydroxy - 
benzaldehyde 

3,4-Dihydroxybenz- 
aldehyde (Proto- 
catechualdehvde) 

3.5-Dihvdroxybenz- 
aldehyde (a-Resor- 
cylic aldehyde) 

3,s-Dichloro4hy- 
droxybenzaldehyde 

Hydroxypyruvic 
aldehyde 

Diphenylglycol- 
aldehyde 

Benzaldehyde-3- 
carboxylic acid (3- 
Formylbenzoic acid) 

Melting 
point 

"C 

I I 8  

121 

126 

129 30 

135-6, 
ye1 . w 

139 (car ) 

139 9 5  

140 2 

141,dc 
a 

142, 40Â°, 
me al 

147 8 w 

153 4,w 

156 7 

158 9 
(car ). 
156. di l  
a l  

160 

I63 

175, w 

b )  Solids (Listed in order of increasing m.p.)* (Continued) 

Boiling 
point 

O C  

- 
Semi 
cdrba 
zone 

238 9, 

Pd ye1 

260d 

210d. 
ye1 , v 
d i l  ac 
a 

236 7, 

Pd ye1 

160d 

214, 
ye1 a1 

230d 

223 4 

236 7d 
(car ), 
grn - 
ye1 . 
ac a 

'42 

265 

2 4 D l -  
nitro 

phenyl 
hydrd 
zone 

86d 
brt  red 
AmOH 

66 7 
(car ), 
5 0 Â  me 
al 

75d. 
dk red. 
me d l  

p Ni t ro  
phenyl 

lydrdzone 

26 7 
vlt red 
dil d l  

44 5 

or red, 
al 

77 8. 
or red 

84d 
dk red 
al 

'henyl 
hydra 
zone 

Oxime 

I26 
(iinh ) 
106 
l Od 
(mono 
hyd ) 

191.w 

144 5. 
w 

149 
di l  al 

174 5 
di l  dl 

188. al  

117 8 

194 al 

157, xyl 

185, di l  
a l  

135 

124 

188d 

- 

hmeth 
one 

deriv 
Dime 
done 
leriv I 

D l  
neth 
one 
nhv 
i r ~ d e  

- 

72 
50'" 
dl 

- 

Miscellaneous 

3xid - d u d  
186 

! Ni t ro  
deriv 157 

libenzodte 
96 7. al 

o Dunisidine 
spot test 

- 
Cold 

- 

- 

- 

Hot 

- 

- 
'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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2-Hydroxybenzalde- 
hyde-3-carboxylic 
acid (3-Formyl- 
salicylic acid) 

4-Hydroxy-I-naphthal- 
dehyde 

Indole-3-carboxalde- 
hyde 

Pentachlorobenz- 
aldehyde 

3,4-Benzypyrene-5- 
carboxaldehyde 

3,4,5-Trihydroxybenz- 
aldehyde (Gallalde- 
hyde) 

4-Hydroxybenzalde- 
byde-3-carboxylic 
acid (5-Formyl- 
salicylic acid) 

Benzaldehyde-4- 
carboxylic acid (4- 
Formylbenzoic acid) 

T A B L E  I X .  O R G A N I C  D E R I V A T I V E S  OF A L D E H Y D E S  
b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point. 

O C  

Boiling 
point, 
T 

Semi 
carba 
zone 

2 4  Di 
nitro- 

phenyl- 
hydra- 
zone 

- 

p Nitro 
phenyl- 

hydrazone 

26.234- 
6d 

Pheny 
hydrd 
zone 

- 

188, a 

98 

52 5 
(cor ; 
ye1 , 
al 

'19. al 

2 6  

Oxime 

- 

193, 
ye1 , w 

M l 
(tor ), 
bz 

195- 
200d 

179 

208- 10 

>imeth 
one 

deriv 
Dime- 
done 

deriv ) 

1 M~scellaneous 

r ide 

Hydrazone, 
220-36, dk 
red Azine, 
236, ye1 , 
PhNO, 

0-Dianisidine 
spot test 
- 

Hot 

- 

- 
*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X

Phenylhydrazone *

RCHO + H2NNHC6H5 — RCH=NNHC6H5 + H2O

RR'CO + H2NNHC6H5 -* RR 'C=NNHC 6 H 5 + H 2O

Phenylhydrazone

From the carbonyl compound with phenylhydrazlne in methanol or ethanol
For directions and examples see Cheroms pp 497 8 Shnner, p 131
From the carbonyl compound with phenylhydrazlne in aqueous acetic acid
See Wild, p 111
From the carbonyl compound with phenylhydrazlne in methanol in the presence of acetic acid
See Cheroms, p 511
From the carbonyl compound in alcohol with phenylhydrazlne hydrochlonde and sodium acetate in water
See Vogel, p 721

p-Nitrophenylhydrazone *

RCHO + O2N—(' V- NHNH 2 -» O2N—(( V- NHN=CHR + H2O

RR'CO + O2N—(x N)—NHNH2 — O2N—P ^>—NHN=CRR' + H2O

p Nitrophenylhydrazone

From the carbonyl compound with />-nitrophenylhydrazme and a catalytic amount of acetic acid in al-
cohol

For directions and examples see Shrmer, pp 131, 219, Vogel, p 722, Wild, p 112
From the carbonyl compound in alcohol or water with /j-mtrophenylhydrazine in aqueous acetic-hydro-

chloric acids
See G Petit, Bull Soc Chim France, 141 (1948)

2 4-Dmitrophenylhydrazone (DNP-derivative) *

N02 N02

RCHO + O2N—( \-NHNH2 — O2N—/ \—NHN=CHR + H2O
\ . ..—..J

RR'CO + O2N—(( V-NHNH2 — O 2 N — — NHN=CRR' + H2O

DNP 2,4-Dmitrophenylhydrazone

From the carbonyl compound with 2,4-dmitrophenylhydrazme and sulfunc acid in methanol or ethanol
For directions and examples see Lmstead, p 26, Shnner, p 219, Vogel, p 344, Wild, pp 114-5, O L

Brady and G V Elsmie, Analyst, 51, 77 (1926), O L Brady, J Chem Soc , 756 (1931), H H Strain, J Amer
Chem Soc, 51, 758(1935), O L Brady and S G Jarret, J Chem Soc , 1021 (1950)

From the carbonyl compound with 2,4-dmitrophenylhydrazme and 1% hydrochloric acid in methanol or
ethanol

See Cheroms, pp 499-501, 511, Vogel, p 722, Wild, pp 112-4, C F H Allen, J Amer Chem Soc, 52,
2955(1930), C F H Allen and J H Richmond, J Org Chem , 2,222 (1937)

From the carbonyl compound with 2,4-dmitrophenylhydrazine and acetic acid in diglyme (diethylene
glycol dimethyl ether)

See H J Shine, J Org Chem , 24, 1790 (1959)
From the carbonyl compound in 95% ethanol with 2,4-dmitrophenylhydrazme and concentrated hydro-

chloric acid in diglyme (diethylene glycol dimethyl ether)
See Cheroms, p 501, H J Shine, J Org Chem , 24, 252 (1959),7 Chem Ed, 36, 575 (1959)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued) 

From the carbonyl compound in ethanol with 2,4-dinitrophenylhydrazine in 85Â¡ phosphoric acid 
See Vogel, p 344, G D Johnson, J Amer Chem Soc ,73,5888 (195 I), 75,2720 (1953) 
From the carbonyl compound with 2,4-dinitrophenylhydrazine and sulfuric acid in isopropyl alcohol 
See N R Campbell, Analyst, 61, 391 (1936) 
From the carbonyl compound with 2,4-dinitrophenylhydrazine in pyridine 
See E A Braude and C J Timmons, J Chem Soc ,3131 (1953) 

Semicarbazone * 

RCHO + H2NNHCONH2 -* RCH=NNHCONH2 + H 2 0  

RR'CO + H2NNHCONH2 -+ RR1C=NNHCONH2 + H 2 0  

RR'CO + (CH3)2C=NNHCONH2 RR1C=NNHCONH2 + (CH3)2C0 

Semicarbazone 

From the carbonyl compound with aqueous semicarbazide hydrochloride and sodium acetate 
For directions and examples see Cheronis, pp 503-504, 512, Shriner, p 218, Vogel, p 344, Wild, p 121, 

A Michael, J Amer Chem Soc ,41,417 (1919) 
From the carbonyl compound in ethanol with aqueous semicarbazide hydrochloride and sodium acetate 
See Lmstead, p 27, Shriner, p 218, Wild, p 122, R L Shriner and T A Turner, J Amer Chem Soc ,  52, 

1267 (1930) 
From the carbonyl compound and acetone semicarbazone in acetic acid 
See B Angla, Ann Chim Anal Chim Appl,  22, lO(1940) 

Thiosemicarbazone * 

RCHO + H2NNHCSNH2 -* RCH=NNHCSNH2 + H 2 0  

RR'CO + HsNNHCSNH2 + RR1C=NNHCSNH2 + H 2 0  

Thiosemicarbazone 

From the carbonyl compound with thiosemicarbazide and sodium acetate in water, alcohol or acetic acid 
For directions and examples see Cheronis, pp 503, 512, Wild, p 128, F J Wilson and R Burns, J 

Chem Soc,  121, 873 (1922), W Baird, R Burns and F J Wilson, J Chem Soc ,  2527 (1927), M Busch, J 
prakt Chem , 124,301 (1930), P P T Sah and T C Daniels, Rec Trav Chim ,69, 1545 (1950) 

Phenylsemicarbazone * 

RCHO + H2NNHCONHC6Hs RCH=NNHCONHC6H5 + H 2 0  

RR'CO + H2NNHCONHC6H5 + RR1C=NNHCONHC6H5 + H 2 0  

Phenylsemicarbazone 

From the carbonyl compound with phenylsemicarbazide in alcohol or acetic acid 
For directions and examples see P P T Sah and T -S Ma, J Chinese Chem Soc , 2, 32 (1934). C A , 
28,37 13 (1 934) 

Oxime * 
RCHO + NH20H + RCH=NOH + H 2 0  

RR'CO + NHiOH -+ RRfC=NOH + H 2 0  

Oxime 

From the carbonyl compound with hydroxylamine hydrochloride and pyridine in ethanol or without 
solvent 

For directions and examples see Cheronis, p 513, Shriner, p 254, Vogel, p 345, J B Buck and W S Ide, 
J Amer Chem Soc , 53, 1536 (1931). W E Bachmann and C H Boatner, J Amer Chem Soc , 58, 2097 
(1936). W E Bachmann and M X Barton, J Org Chem ,3,300 (1938) 

For a modification of the above method in aqueous alcohol 
See W M D Bryant and D M Smith, J Amer Chem Soc,  57.57 (1935) 
From the carbonyl compound with hydroxylamine hydrochloride and sodium hydroxide in methanol or 

aqueous ethanol 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLES IX AND X (Continued) 

See: Cheronis, p. 513; Shriner, p. 255; Vogel, p. 721; Wild, p. 121. 
From the carbonyl compound with hydroxylamine hydrochloride and potassium hydroxide in 95% ethanol. 
See: Shriner, p. 255. 
From the carbonyl compound with hydroxylamine hydrochloride and sodium or potassium acetate in 

water or aqueous ethanol. 
See: Linstead, p. 27; Vogel, pp. 343,345; J .  S. Buck and W. S. Ide, J. Amer. Chem. Soc., 53,1536 (1931). 
From the carbonyl compound with hydroxylamine hydrochloride and sodium carbonate or bicarbonate 

in water or aqueous ethanol. 
See: Wild, p. 120. 

Dimethone derivative (Methone derivative).* 

Methone (Dimedone) Dimethone derivative 

This derivative is specific for aldehydes only. 
From the aldehyde and methone (dimedone; 5.5-dimethyl-1.3-cyclohexanedione; dimethyl dihydroresor- 

cinol) in aqueous ethanol or methanol. 
For directions and examples see: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, 

pp. 136-7; D. Vorlander, Z. Anal. Chem., 77, 241 (1929); Z .  Angew. Chem., 42,46 (1929); W. Weinberger, Ind. 
Eng. Chem., Anal. Ed., 3,365 (1931). 

From the aldehyde with methone and a catalytic amount ofpiperidine in aqueous ethanol. 
See: E. C. Horning and M. G .  Horning, J. Org. Chem., 11.95 (1946). 

Anhydride of dimethone derivative (substituted octahydroxanthene). * 

Dimethone derivative Dimethone anhydride derivative 
(substituted octahydroxanthene) 

From the dimethone derivative with acetic anhydride. 
For directions and examples see: Cheronis, p. 505; Vogel, p. 333. 
From the dimethone derivative and a catalytic amount of hydrochloric acid in water or in ethanol. 
See: Cheronis, p. 505; Linstead, p. 27; Shriner, p. 220; Vogel, p. 333; Wild, p. 137; E. C. Horning and M. 

G. Horning, J. Org. Chem., 11,95 (1946). 

o- Dianisidine spot test. 

CH30 

RCHO + H2N -&$:Hz - 
Schiff base 
(colored) 

This test is usually applicable to aldehydes only. 
From the aldehyde and a saturated solution of o-dianisidine (4.4'-diamino-3,3'-dimethoxybiphenyl) in gla- 

cial acetic acid. 
For directions and examples see: F. Feigl, Spot Tests in Organic Analysis, 6th Ed., Elsevier Publishing Co., 

New York, 1960, p. 225; R. Wasicky and 0. Frehden, Mikrochim. Ada,  1,55 (1927). 

'Derivatives recommended for first trial. 
W A R N I N G :  This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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Name 

T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
a ) 1 iquids 1 ) ( Listed in order of increasing atmospheric b.p. ) *  

Acetone (2 Propilnoni-) 

3-Buten-2-nne (Mi-lhvl bin\ I 
kcloni-) 

I-Butanone(t thvl n~t- thvl  k c t o i i ~ '  

\ Bu tw  2-<tnc(Ilh\n\I111i-th\l 
kt-lorn.) 
! 3 Butmcdione i Hi ILLH I )  

-Penten-3-nne ( t  thvl u n v l  
kclone) 
l,3-I)imethvl-2-hutdnone (I( rr 

Butyl methyl ki-toin. Pin ~i-oloni. 

-\lethoxv-2-propanone 
( M ~ l h o x v n i ~ l h ) !  incthvl h i - f on~ )  
-Methoxt-3-hutdnoni ( I  
Mi-lhoxyi-thvl nit-lh)l kc~oi i i - )  
8-Methyl-2-pentanon< (Isohul)l 
meihvl kt-toni-) 
-Methvl 2-pentanone (wi  But\ l 
muhy l  kc ton^) 

-Chloro-2-propanone (C hloro 
dcetonc) 
-Methi1 I-penten-3-nne ( I  thvl 
\opropi-n\l hi-ton<) 
,I-Dichloro-2-propanone ( I  I 
Dichloroi l~t- tom) 
,4-Dimelhvl-3-pentanone ( D l  
w p r o p y l  ketone) 
Methvl neopentvl ketone 

-Hexanone (L th \  l ti prop} I 
keloni,) 

-2-Dimethyl-3-pentanone ( ten 
Butyl a h y l  ketone) 
-Hexanone (n Butyl methyl 
ketone) 

Semi 
i-arhazont 

190 w 

141 140 

146 

mono 2 3 
(i-or ) w 
dl '7X 
9 L i l  

1 1  4 
112 3 I 

177 

138 9 

1 2  106 

IS7 h 

141 

132 13> 

M S pet 
i-1 h 

IS0 164d 

161 

167 

160 (cor ) 
149 

113 

125 (cor ) 
121 
r a p ~ d  
htne 

D ~ r i v d i v c  d.11~ given in order m p crystal color solvent from which cryiti l l l ized 

161 

2 4 DI 
iilropheny 
hydrazoni 

126 128 
vi-1 ill 

I I d  7 
I l l  y J  

d I 
1x1 

/ I  314 

(cor ) 

red or 
PhNO 

2 0  117 
or M.I 
ill t-hl 

1x1 

14b 
I 6  p i  
or i l l 

43 4 
\c l  or 
a l 
19 

25 or 
\l.l i l l  
fusion 
H I  
67 I W  

IS or 
red ill 

' I  2 

2 5 

'8 H i  6 
or 94 !' 
00 

30 

44 

06 red 
or ill 
n 0 

p Nuro 
phenyl 

hydrd7on. 

148 9 
>el ill 

2 s  9 
\J w 
il l 

141 

TKW) 

210 or 

\el 

10s 9 
or  )el 
dl 

144 or 

ye1 
so 11 

117 

1 0 9  

i8 

- 
Phenyl 

lydrazon 

I2 

)ll 

nnno 
114 
ye1 dil 
11 d l  
243d 
ye1 h/ 

111 

lll 

ill 

111 

11 

59 

b p  152 

mono 7C 
di 245 
6 (i-or ) 

234 S 

suhl 
di l  dl 

oi l  

h p  16s 

h p 167 

75 79 

b p  176 

oil b p 
89" 

b P 
171" 

b p 86" 

49 

Miscellaneous 

Thiosemicdr 
hazone 179 

Phen}lsernic<ir 
bazone 168 

rhiosernic.ir 
bazone 110 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
a )  Liquids 1 )  (Listed in order of  increasing atmospheric b.p.)* (Continued) 

4-Methyl-3-penten-2-one (Iso- 
propyhdeneacetone Mesityl 
oxide) 

3,3-Dimethyl-2-pentanone (ten- 
Amy1 methyl ketone) 

Cyclopentanone 

, 5-Hexen-2-one (Ally lacetone) 
1 1-Methoxy-2-butanone (Ethyl 

methoxymethyl ketone) 
1 2,2,4-Trimethyl-3-pentanone 

(tert-Butyl isopropyl ketone) 
5-Methvl-3-hexanone (Ethyl 
isobutyl ketone) 

2-Methyl-I-penten-4-one 

I-Bromo-2-propanone (Bromo- 
acetone) 

2-Methyl-3-hexanone (Isopropyl 
n-propyl ketone) 

4-Methyl-3-hexanone (sec-Butyl 
ethyl ketone) 

2-Methoxy-3-pentanone 
(Ethyl 1-methoxyethyl ketone) 

Cyclobutyl methyl ketone 
3-Methyl-2-hexanone 
3-Methyl-1-hexen-5-one 
1-Chloro-2-butanone (Chloro- 
methyl ethyl ketone) 

3-Methyl-I-penten-4-one 
3.4-Dimethyl-2-pentanone 
4-Hexen-3-one 
2,4-Pentanedione (Acetylacetone 

2-Methylcyclopentanone 
3-Ethyl-2-pentanone 
3-Hydroxy-3-methyl-2-butanone 

(Acetyl diethyl carbinol) 
4-Methyl-2-hexanone 

I-Propoxy-2-propanone (Iso- 
propoxymethyl methyl ketone) 

d-3-Methylcyclopentanone 

3.4-Dimethyl-4-penten-2-one 
4-Heptanone (Dl-n-propyl ketone 

2.4-Dimethyl-3-hexanone (sec- 
Butyl isopropyi ketone) 

3-Hydroxy-2-butanone (d I- 
Acetoin) 

d 1-3-Methylcyclopentanone 
I-Methoxy-3-methyl-2-butanone 
(Isopropyl methoxymethyl 
ketone) 

- 
Boilin; 
point, 

-c 

*Derivative data given in order m p ,crystal col 

- 
Meltin: 
point 

O C  
- 

-51 3 

- 30 

3 4  0 

7 2 ,  
15 

Semi 
carbazont 

a 164 8 
133 4, 
bz 

210 203, 
216-7, 
rapid 
htng 

102 

132 

152 

192 

135d 

119 

137 

120 

149 
70 
112 

20 1 
113 
157 
won0 12; 
dl 209 

184,182 
99 
165 

120. 128 

184 5 

114 
132, pet 
eth 

185, al , 
202 

185 

solvent from which crystallized 

162 

2 '$-Dl- 
nitrophenyl 
hydrazone 

200, red, 
al , 203, 
red, ac a 

112 

146, or 
ac a ,  
142, or - 
ye1 , al 

108 
I98 

78 

209, ye1 , 
al 

142 144 

75, ye1 - 
or , al 

71 

dl 318, 
o r .  
PhNO, 
to1 

I63 

- --- 
~ N i t r o  
pheny! 

hydrazor 

Phenyl 
hydrazon Miscellaneous 

[a]; + 132 9 

Phenylosazone, 
243d. ye1 , bz 
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TABLE X .  ORGANIC DERIVATIVES OF KETONES 
a )  Liquids 1 ) (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

I Name 

a 
57 

58 

59 

60 

2.2-Dimethyl-3-hexanone (tert- 
Butyl n-propyl ketone) 

l-Hydroxy-2-propanone (Acetol) 

4-Chloro-3-methyl-2-hutanone 
(a-Chloroisopropyl methyl 
ketone) 

l-Hepten-4-one 

61 
62 

63 

3.4-Dimethyl-3-penten-2-one 
l-Ethoxy-2-butanone (Ethoxy- 

methyl ethyl ketone) 
2,5-Dimethyl-3,4-hexanedione 

(Di-isobutyryl) 

64 

65 
66 

67 

68 

69 

3,4-Dimethyl-3-hexen-2-one 
2,2,4-Trimethyl-3-hexanone ' (tert-Butyl isobutyl ketone) 
2-Ethyl-l-hexen-3-one 
3.3-Dimethvl-l-methoxy-2- 
butanone (trrt Butyl methoxy- 
methyl ketone) 

l-lsopropoxi-3-methvl-2-butanone 
2-Methvl-3-cvclopentenone 

3-Heptanone (n-Butyl ethyl 
ketone) 

5-Methyl4hexen-3-one 
5-Methyl-5-hexen-2-one (Meth- 
allylacetone) 

2-Methyl-4-heptanone (Isobutyl 
n propyl ketone) 

4.4-Dimethyl-3-hexanone (ten 
Amy1 ethyl ketone) 

2-Heptanone (n-Amyl methyl 
ketone) 

70 
7 1 
72 

73 
74 

75 

76 
77 

78 

79 

- 
Boilin, 
point 

OC - 
14S7J* 

I46 

I46 

146 7 

147 
147752 

148 

I48 

148 
149 

15075" 

150 2 

151 2 

152 
153 
153'" 

153'" 
154 

55, 
50" 
55 
55 

55'" 

IS6 

56 
56 7 

58 
58, 
155 
58 
58 

58'" 
59'" 

60 
6 1 - 

3-Ethyl-5-hexen-2-one 
S-Hepten-2-one (Crotylacetone) 
l-Methoxy-2-pentanone (Meth 
oxymethyl n-propyl ketone) 

3.3-Dimethylcyclopentanone 
2.2.4.4-Tetramethyl-3-pentanone 
(Di-terl-butyl ketone) 

l-Bromo-2-butanone (Bromo- 
methyl ethyl ketone) 

Cyclopentyl methyl ketone 
2J.5.5-Tetramethylcyclo- 

pentanone 
l-Methoxy-3-hexanone (l-Meth- 
oxyethyl n-propyl ketone) 

Cyclohexanone 

- 
Meltin 
point, 

OC 
- 

-17 

-35 5 

-164  

Semi- 
carbazone 

- 
2 4-Di 

utropheny 
hydrazone 

- 
pNnro 
phenyl 

hydrazonl 
Phenyl- 

iydrazon 

- 
Oxime 

' P  
92 313 

nono 
125, dl 
172 

I ,  lgr 

i 175 

27 - 

Miscellaneous 

Der~viitive data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
a )  Liquids 1 ) (Listed in order of increasing atmospheric b.p.)* (Continued) 

- 
No 

- 
90 
9 1 
92 
93 

94 

95 

96 

97 

98 

99 
100 

101 

102 

103 

104 

105 

106 

107 

108 
109 

110 

Ill 
112 

113 

114 

115 
1 I 6  
117 - 

Name 

I-Ethylcyclopentanone 
3-Methyl-2-heptanone 
$,5-Dimethyl-5-hexen-3-one 
3,5-Dimethyl-4-heptanone (D l -  

wc-butyl ketone) 
6-Methyl-3-heptanone (Ethyl 
soarnyl ketone) 

2-Methoxy-3-methyl-2-pentanone 
(sec-Butyl methoxyrnethyl 
ketone) 

1-Methoxy-l-niethyl-2-pentanone 
(Isobutyl methoxyrnethyl 
ketone) 

2-Methylcyclohexanone 

t-Hydroxy4methyl-2-pentanone 
(Diacetone alcohol) 

4,5-Dimethyl4hexen-3-one 
2,2-Dimethyl-3-heptaoone (n- 
Butyl w t -bu t y l  ketone) 

2.6-Dimethyl4heptanone (D i -  
isobutyl ketone, Isovalerone) 

2-Methyl-4-octanone (n-Butyl 
isobutyl ketone) 

2,5-DimethyI-4-heptanone (sec- 
Butyl isobutyl ketone) 

d-3-Methylcyclohexanone 

I-Methoxy-2-hexanone (n-Butyl 
methoxymethyl ketone) 

1-Octanone (n-Butyl n-propyl 
ketone) 

Methyl acetoacetate 
2,2-Dimethylcyclohexanone 

6-Methyl-2-heptanone (Isohexyl 
methyl ketone) 

rram-2,4-Dimethylcyclohexanone 
t-Methylcyclohexanone 

/,I-2,5-Dimethylcyclohexanone 

LOctanone (Hexyl methyl ketone) 

Boiling 
point, 
*c 

Melting 
point. 

OC 

Semi 
carbazone 

189 
82 
110 
83-4 

132 

191 197d 
al , rapid 
htng 

209 
145 

122, 126 

132 

133 

180, me 
a l  

179, me 
al  
191 4d ,  
rapid 
htng 

96 

152 
201 193 

154 

136 
199, me 

a1 , 
203 5 d ,  
rapid 
htng 
s 122, 
,3 173 

122 3 
(tor ), 
pet eth - 
al  

134 
176 7 
170, al  

135 5 7 0, 
ill 137 
(tor ) 
'02 3 

)6, or - 
red 92 

55 ye1 

40- 2 

'7 

8, or , al 

p-Nitro- 
phenyl- 

iydrazone 
Oxime 

$3, eth 

$8 

13 

7 9 

l l , a l  

17 8 

- 

Miscellaneous 

,5-Dinitro- 
benzoate. 55 

*Derivative data given in order m p ,crystal color, solvent t rom which trystallized 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  OF K E T O N E S  
a )  Liquids 1 )  (Listed in order of increasing atmospheric b.p.)* (Continued) 

Name 

2-Isopropylcyclopentanone 
Acetoxyacetone 

2.4-Heptanedione (n-Butyryl- 
acetone) 

3-Methyl-34epten-2-one 
CIS-2.4-Dimethylcyclohexanone 
4-Ethyl4hydroxy-3-hexanone 
2.3-Dimethylcyclohexanone 
2,2,6-Trimethylcyclohexanone 
3.3-Dimethylcyclohexanone 
5-Ethyl-4-hepten-3-one 
3-Ethyl4methylcyclopentanone 

Cyclohexyl methyl ketone 
trans-3.5-Dimethylcyclohexanone 

5-Hydroxy-hctanone (Butyroin) 
Ethyl acetoacetate 
Cycloheptanone 

5-Nonanone (Di-n-butyl ketone) 
3.4-Dimethylcyclohexanone 

3-Nonanone (Ethyl n-hexyl 
ketone) 

2,5-Dimethylcyclohexen-3-one 

Methyl 2-pyridyl ketone (2-Acetyl 
pyridine) 

3-Propylcydopentanone 

2,5-Hexanedione (Acetonyl- 
acetone) 

Semi- 
carbazone 

202 
145 me 
al  

1 64 
200, 190 
177 
203-4 
209 
219 
105 
208-9 
w -ai 

177 
d l  193-4 
d 193-4. 
I 189 

133, 129d 
163 

202 3 
214d ,a l  

90, al 
189 

112 

165, me 
al  

178 9, me 
a1 

182, 175 

won0 
185d , 
dl 224 

2,4-Dl- 
nitrophen! 
hydrazon 

141 

Ã 

Ã 

148 

It 257 

PY 1 

pNitro- 
phenyl- 

hydrazoni 

144, yel , 
bz 

54 

37 

' 210 2 
Â¥e a l  

- 

Phenyl- 
iydrazon 

Od , eth 

120. 
ill al 

- 

Oxime 

b p 144 

98 9 

oil, b p 
117" 

50 
/ 1 oil, 

b P 
116-8" 

!3 

74 
)il, b p 
109-11' 

12 3, me 
al  169, 
a1 
21 

~ 1 ,  b p 
121 212 

02 

mono 

b P 
130". 
dl 137 - 

Miscellaneous 

:u salt, 165 
161,pa b l  

/ [a}S +4 65 

1 [fflg 
- 7  91 

:u salt, 177 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
a) Liquids 1 )  (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

Name 

-Nonanone (n-Heptyl methyl 
ketone) 
.Acetyl-4-1hethylcyclohexanone 

lethyl levulinate 

Fluoroacetophenone 
1-2-Ethyl-5-methylcyclo- 
iexanone 
Acetyl-2-rnethylcyclohexanone 

Acetylcyclohexene 
(Trifluoromethvl lacetophenone 
-Thujone 

cetophenone (Methyl  phenyl 
ketone) 

Ethvl-4-methvlcyclohexanone 
thy1 levulinate 
Decanone 
,5-Dirnethykyclohexen-3-one 

Menthone 

Decanone(Methy1 n-octyl 
(elone) 
lethvl4-pvridvl ketone 

n-Propylcyclohexanone 
Acetvlthiophene (Methyl 2- 
hienyl ketone) 
Methylacetophenone (Methyl  
!-tolyl ketone) 
.Bromo-2-hexanone 
,S,5-Trirnethylcyclohexen-3-one 
Isophorone) 
PropyI2-pyridyl ketone 
wpiophenone (Ethyl phenyl 
cetone) 

lethyl 3-pyridyl ketone 

.Methylacetophenone (Methyl 
3-tolyl ketone) 

Boiling 
point, 
"C 

Melting 
point. 
-c 
- 

- 8 

'0 

- 6  6 

14, f P 
3 I 

10 5 

LO, 
18 6 

<. 

- 

Semi- 
carbazone 

184, 172 

118 9 dl  

a 159. 
me al 
fl 175 

143 

219 
178-8 1 

172 3 

133d , w  - 
al 

220 

174 

198-9 
(tor ), 
50% al , 
203 

148 
51 2 
179-80, 
ye1 , a1 , 
168 71 

189, 187. 
184 

124, 126, 
pet eth 

180 
190, bz 

205, al , 
210 

199 5d , 
a l ,  191 

173 4 
(cor ). 
al  . 182, 
rapid 
htng 

198,203 

'Derivativedata given i n  order m p ,crystal color, solvent from which crystallized 

2.4-Dl- 
trophenyl- 
hydrazone 

140 

42, d l  

14 

38-40. 
al ,249- 
50, or  - 
red , 
ai. d 

02 

46, or , 
a1 

59, ye1 , 
a1 161 
I 

90 1, 
red, bz , 
I89 

07 

'Nitro- 
phenyl- 
ydrazone 

Phenyl- 
ydrazon 

I p 202 
3 

'6 105, 
al 

05, wh 
al , - 
d k 

04 

6 8 

3 

6 

8, di l  
a l  
2 

37 

- 

Oxime 

d o r l  
a + 
165 
f S +  
123,di 
a+ 15 
f l+  12 

57 9 

80. w -dl 

67 8 

59 

60 

59, eth 

142 

31 

5 1  

79 5, pet 
eth - 7 6  

18 
$4.53, 
pet eth 

113 

55, 57, al 

Miscellaneous 

Hydrazone 
56 7 

Thiosemicar- 
bazone, 195d 

Picrate. 75 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
a )  Liquids 1 ) (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

Name 

sobutvrophenone (I\opropvI 
phenvl ketoni.) 

kcetyl benzoyl ketone 

-Ethvl-I-methvlcyclohexene-3- 
one 

[a]-p-Menthen-3-one ( Pulegone) 

'ivalophenone ( i ~ r i  Butvl phenyl 
ketone) 
-Phenyl-2-butanone (Benzyl 
ethyl ketone) 
-Lndecanone (6-Hendecdnone 
Di-n-dmvl ketone) 
-Chloroacetophenone 
thv l  1-thienvl ketone 
-Undecanone (2-Hendecdnone 
Methvl n-nonvl ketone) 
,4-Dimethylacetophenone 

-Chloroacetophenone 
-Phenoxy-2-propanone (Phenoxy. 
acetone) 

-Propvl 4-pvridvl ketone 
.Butyrophenone (Phenyl 
n-propyl ketone) 

.Phenyl-2-butanone (Methyl- 
3-phenylethyl ketone) 
ovalerophenone (Isobutyl 
fhenyl ketone) 
,5-Dimethylacetophenone 

Methoxyacetophenone 
2-Acetylanisole) 
Methoxyacetophenone (3- 
4cetylanisole) 
Phenyl-3-pentanone 
Isopropyl-2-methylacetophenone 
'2-Acetyl-p-cymene) 

- 
Boilin 
point 
-c 

'22 
217 

?22. 

Ye1 

'23 7 

!24. 
22 1 
w" 

'26 

>28 
(cor 

!28 
'28 
!28 

2 8  
234 

2 9  
!29 
30 
120' 

!29 3 
130. 
218 
2 1 
!30 

30 

'32 
236 

'35 

'36 

36 7 

39, 
245 

40, 
252 
44 
45 

- 
Melnni 
point. 

Â¥ 

Semi- 
carbazone 

2.4 D i  
nitrophenyl 
hydrazone 

163, or - 
red. d i l  
d C  d 

142 

194 5 

53, al 

190, or  - 
red, d i l  
ac a 

191, red, 
ac a 

23 1 

40 2, 
clearing 
at 160 - 

- 
pNitro-  
phenyl- 

hydrazon 

di 256 

I76 

50 I, 
ye1 , al 

174 5. 
red-br 

239 

179 80, 

ye1 , 
ac a 

- 

- 
Phenyl 
ydrazoi 

- 
Oxime 

94, I t  

Pet 

a ,  mono 
166. f l ,  
mono 
114 di  
240 

119 

I67 

oi l  

88 
55-6 
44 5 

63 4, pet 
eth 

113 

50, abs 
eth 

d a 72- 
3. al  d. 
0 56-7, 
I. a. 

(-) 72. 
1.6% (+) 
57-8, d, 
I 93-4 

95 

87 

76.64 5 

114, me 
al  

83.96 0 

5, pet 

91-2 5 

- 

Miscellaneous 

"hiosemicar- 
bazone, 150 1 

'icrate, 96 

Ãˆ] +629 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
a )  Liquids 1 ) (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

I Name 

205 2.4.5-Trimethylacetophenone 
206 n-PropyI 3-pyridyl ketone 
207 n-Valerophenene (n-Buty l 

phenvl ketone) 

2 1 1 1.1 ,I-Tribromoacetone 
2 12 Ethyl benzoylacetate 
2 13 n-Enanthophenone (n-Hexy l 

phenyl ketone) 
2 14 3-Phenylcyclohexanone 

215 1-Acetylnaphthalene(Me1hyl 
1-naphthyl ketone) 

216 Ethyl l-naphthyl ketone 

2-Benzovlpvridine (Phenvl 
2-pvrtdvl ketone) 
2.4.5-Trimethylbenzophenone 
2.4.4'-Trimethylbenzophenone 
a-Methylstyryl phenyl ketone 

(Dypnone) 

- 
Boiling 
point 
-c 

- 
Meltin 
point 
*c 

Sem I 
cdrhdzone 

233 4 

204 
169 70 
160. w -dl 

290d , al 

125 
1 19, dil 
al 

167, al 

'88 5-9 5, 
232-3 

51, bz 

2 4-01 
itrophenyl- 
hydrdzone 

66, brt 
red. ac 
a 

99 

- 
p-Nitro 
phenyl 

~ydrdzone 

161 5 
2 5, o r .  
red, al 

27 8 

Phenyl 
ydrdzonl 

35 

35 6 

52 0- 5, 
pet eth 

109, 
sub1 , w 

130 

55 

128 9 ,a l  

140. 
137 5 

i8 

150 165 

32. al 
yn 134, 
al .am1 
78 

15 6 

- 

Miscellaneous 

Picrate, 104 

Picrate, 77-8, 
al .79 

Ptcrate, 130, al 

*Derivative data given in order m p .crystal color, solvent from which crystallized 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
a )  Liquids 2 )  (Reduced pressure b.p. only) (Listed in order of increasing semicarbazone m.p.)* 

Name 

3-Dodecanone 
1.3-Diethoxy-2-propanone ((vm-Diethoxyacetone) 
I-Ethoxy-2-propanone (Ethoxydcetone) 
3-Cvclopentyl-2-butanone (a-Cyclopentyl-a-methyldcelone) 
7-Methyl-l-octen-S-one 
Cyclohexyl methoxymethyl ketone 
I-Phenoxy-2-butanone (Ethyl phenoxymethyl ketone) 
1-Naphthoxyacetone 
I-Hepten-6-one 

I-Phenoxv-2-pentanone (Phenoxymethyl n-propyl ketone) 
3-Octyn-2-one 
3-Hepten-6-one 

5-Hydroxy-5-methyl-3-heptanone 
a-Ethoxvacetophenone 
3-Propvlpropiophenone (fcthbl 3-propvlphenvl ketone) 
a-Methoxyacetophenone 
I-Phenyl-4-hexen-l-one 
5-Phenyl-2-pentanone 
2-Methyl-3-octen-6-one 
I-Phenyl-1-hexen-hne 

IT-3-Hepten-2-one 
3-Hydroxy-3-methyl-2-heptanone 
/-2-Ethyl-5-methylcyclohexanone 
5-Hydroxy-2-pentanone 
3-Phenyl-2-hutanone 
3-Phenyl-3-hexen-hne 
Dicyclopentyl ketone 
t-Ethylcyclohexanone 
Z.3-Dimethyl-2-hepten-6-one 
3-n-Propylcyclohexanone 

!-Chloropropiophenone (2-Chlorophenyl ethyl ketone) 
I,/-I-Acetyl-3-methylcyclohexanone 
3-a-Propyl-2-cyclohexenone 
i-Bromoacetophenone 

Semi- 
carbazon 

70 
70 
82 3, w 
al 

89 w -dl 
9 1 
96 
98 
101 2 
102 
102 
103 
108 w - 
al  

108 
109 
109 10 
w h 

1 2  114 
114 
115 
120 

125 128 

125 
I28 
I28 
129 
I30 
130 
131 2 
132 et 
ac 

132 
137 
142 
150 
150 
150 

152 
152 
152 4 
155 
158 
5 8  
I62 
62 163 
63 
69 

72,168 

73 
74-5 
75 
77 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 

Boiling 
point. Â¡ 

64" 
94"' 
46 7" 

134" 
105" 
36" 
79 " 
62 314 
I I I>' 
100' 
205 8" 
41 3"' 

I 12- 
76'' 
61 2'" 

130" 
82 6" 
92" 
78" 

60"- 

86" 
122" 
145>' 
126" 
97 ' 
1 22Ã 
73 7 ' l  
153 5" 

153 5'' 
115" 
72 
w 
73'O 
67" 

70" 
54" 
33 4" 
36" 
1 O F  
I38 '' 
1 1212 
7620 
76" 
no7 

j O Z 2  

106 l2 

39 
>0Â 4 

12 ' l '  

Miscellaneous 

2 4 Dtnttrophenylhydrdzone 88 

2 4 Dinitrophenylhydrdzone, 103 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
a )  Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing semicarbazone m.p.)* (Continued) 

No Name 

53 2-Methyl-3-butenyl phenyl ketone 
54 4-Methoxycyclohexanone 
55 5,5-Dimethyl-3-hexen-2-one 
56 Ethyl 2-methylstyryl ketone 
57 2-Brornopropiophenone (2-Bromophenyl ethyl ketone) 
58 3-Isopropyl-2-cyclohexenone 
59 2-Ethylacetophenone 
60 3-Pyridylacetone 
61 1-6-lsopropyl-3-cyclohexenone 

7 1 3-Phenyl-2-pentanone 
72 4-Phenylhexahydroacetophenone (Methyl 4-phenylcyclohexyl 

ketone) 
73 2,6,6-Trimethylcvcloheptanofie 
74 Acetyl phenyl carbmol 

91 Neopentyl phenyl ketone 
92 3-Methyl-2,s-hexanedione 
93 cis-1-Decalonc 
94 3-Acetylbiphenyl 
95 1.2-Dimethyl cyclohexen-3-one 
96 3-Chloroacetophenone 
97 3-Bromoacetophenone 

Semi- 
carbazone 

Boiling 
point "C Miscellaneous 

!,4 Dinitrophenylhydrazone, 155 

a];,' -64 5 2.4-Dinitrophenyl- 
hydrazone, 137-8 p-Nitro- 
phenylhydrazone, 168-9 

,4-Dinitrophenylhydrazone, 170 
126 Oxime 113 

n p 18, Oxime, 88 

3xime, 78 

&SO4 - red -* vlt - col 

!,4-Dinitrophenylhydrazone, 176 
178 

Ixime, 102. prisms, 88 9, needles. 
me al 
)xime, 114 
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T A B L E  X.  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
a )  Liquids 2 )  (Reduced pressure b.p. only) (Listed in order of increasing semicarbazone m.p.)* (Continued) 

Name 

I 101 1-Ethyl-2-methyl-3-cyclohexenone 

102 3-Acetylthianaphthene 
103 2-Oxopropionaldehyde (Meihylglyoxdl, Pyruvic aldehyde) 

, 
I I 

'Derivative data given in order m p , crystal color, solvent from which crystallized 

Boiling 
point *C ng Miscellaneous 

61s-2.4-Dinitrophenylhydrdzone 
299 300, red, PhNO;. Dioxirne 
157, al 
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TABLE X .  ORGANIC DERIVATIVES O F  KETONES 

Name 

2-Dodecanone (n-DecyI methyl 
ketone) 

!-Amy1 phenyl ketone (n-Pentyl 
phenyl ketone) 

5.5-Dichloroacetophenone 
Benzyl methyl ketone (Phenyl- 
acetone) 

4-Methylacetophenone 

Fhorone (Di-isopropylidene- 
acetone) 

2-Tridecanone (Methyl n-undecyl 
ketone n-Hendecyl methyl 
ketone) 

Furfuralacetophenone 

Ethyl 2-furyl ketone 
4-Cyclohexylcyclohexanone 

2-(1'-Hydroxycyclopentyl)-cycIo- 
pentanone 

7-Tridecanone (Di-n-hexyl 
ketone) 

2-Acetvlfuran (2-Furyl methyl 
ketone) 

Levulinic acid (3-Acetyl 
propionic acid) 

2-Tetradecanone (n-Dodecyl 
methyl ketone) 

Methyl 1-naphthyl ketone ( I 
Acetylndphthdiene) 

13-Diphenvl-2-propanone ( l 3 
Diphenyldcetone Dibenzyl 
ketone) 

I-Phenyl-I-hepten-3-one (n- 
Butyl styryl ketone) 

b )  Solids (Listed in order of increasing m.p.)* 

Melting 
point, "C 

0 

0 5 

4 7 

6 
7 

8 

8 

8, ye1 -gr 

!8 

!9, ye1 - 
red 
10.28 
10 31 
29 2 

I I 

(1 2 

!2,33 

13 

33-4. dil 
al 

i4 

34,35,30 

54 9, red. 
dry eth , 
58 
(mono- 
hyd ), 
eth 

56 35 
37 
38.39 
38.37 

58 9,40 

Boiling 
point "C 

Semi- 
carbazone 

!90d , al 

2 2  3 dil 
al 
31 5,505 
al 133 
(tor ) 

99 9 5, 
a1 , 188 
!04 5, al , 
197 

210 

21, w 
186 

123. al , 
126, 117 

189 
216 

150. me 
a1 , 148 

115 6,al 

222 5 4 

145 6, 
abs al , 
125-6, 
dil al 

219 20,a 

177, 175 
218d 

197 8, dii 
a1 

2.4 Di- 
itrophenyl- 
iydrazone 

68 (cor ), 
ac a 

56 

60 4 
(cor ), 
scar . ac 
a 
10 12 
212 3 
18 

19, or -ye1 

69, scar 

37 

'20 

!06 (cor ). 
or -ye1 , 
ac a 

100 

241 (cor ) 
120 (COT ), 
red, 
231 8 
(tor ) 

p-Nitro- 
phenyl- 
ydrazone 

t5 

28 

01-2 

6 

85 6, 
red, w - 
al 
74 5 

95-5 5, 
or , al 

Phenyl 
iydrazone 

38, dl 

5 7 Igr 
33 
7. al 

10 

6, ye1 , 
w -a1 

08, bz 

46 

21, al , 
128 9 

31-2,al 
42, ye1 , 
al 

18, ye1 

09, sub1 , 
w 

38 
18 70 

J -8 ,  pet 
eth 

118 

18 

56 7, al - 
pet eth 

101 2. 
104 5 

78 

104, eth - 
pet eth . 
92 

15-6 

136 

125, 123 

153 al 

62-3 

86-7, wh 
pet eth 

Miscellaneous 

etrabromide, 88 9. al 

inÂ 143175 

ig I 6257, Picrate, 1 16, 

ye1 

Dimer, 175-6 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

172 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  

Name 

4.4-Dimethylcyclohexanone 
3.4-Methylenedioxypropio- 
phenone (Propiopiperone) 

2-Hydroxybenzophenone 

2-Methoxybenzophenone (2- 
Anisyl phenyl ketone) 

3-Bromopropiophenone 
Benzalacetone 
I-lndanone (a-Hydrtndone) 

2-Bromobenzophenone 
5-Pentadecanone (Di-n-heptyl 
ketone) 

4-Phenyl-3-buten-2-one (Methyl  
styryl ketone) 

3-Chlorobenzyl phenyl ketone 
B-Acetylguanine 
!-Benzoylfuran (2-Furyl phenyl 
ketone) 
1.3-Dichloro-2-propanone 
(1.3-Dichlorodcetone) 

2-Acetylquinoline 
3-Chloropropiophenone 
4-Bromopropiophenone 
Phenyl n-undecyl ketone (n- 
Hendecyl phenyl ketone 
Laurophenone) 

2-Aminopropiophenone 

Benzophenone 

2.4.6-Heptanetrione (Dtacetyl- 
acetone) 

5-Phenoxy-2-pentanone (Methyl 
3-phenoxypropyl ketone) 

9-Heptadecanone (Dl-n-octyl 
ketone) 

Phenacyl bromide (w-Bromo- 
acetophenone) 

4-Bromoacetophenone 

3-Bromophenacyl bromide 

Ethynyl phenyl ketone 

b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, 'C 

38 41 
39 

39, w -al 
153 

39 

40 
$1 
42.38 

$2 
$2, ye1 

12 
$2 

$2 

$3 
13 5 

$4 
15 

16 
16 
$6 
17,44 

17, pet 
eth 

$8.49 

$9 

50 

50-50 5 

50,51 

51,50 5 

51, lgr 

5 1 

Boiling 
point, 'C 

73" 

25OW0 

212 
241 2730 

235 40 
168 9" 

345 
I78 

262 

116" 

1 503 
175, 173 

1 402 

306 (cor ) 

121'O 

1212 

250-3 

225 

17414 

Semi- 
carbazone 

p Nitro 
phenyl- 

hydrazone 

66 
3 4  5, ac 
a 

65 7, 
red, al 

54 5. 
ye1 , al , 
144, red, 
al 

i4 

Phenyl- 
iydrazone Oxime 

04 

yn 141. 
bz am1 
143. bz 
45 8, d i l  
al fu 
sion - 
130 

15 
46 144 
bz pet 
el h 

52 
12 112 3 

33 
20 

15 6, 
60' c, a l 
7 

02 

22 

0 1 
3 635  

8 9.w 

42 3, me 
a1 , 144 
140 

,6-dl 
68 5 

11 2 

9 5.97 

28, 129 

Miscellaneous 

'hiosemicarbazone. 148 

I$ 15640 
v - p  Toluenesultonyl 
deriv 97 dl 

lydrochloride, 184 5 
N-Acetyl 70 I 
I'ff, 10976 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 

173 
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TABLE X .  ORGANIC DERIVATIVES OF KETONES 
b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Name Melting 
point, *C 

3,4-Dimethoxyacetophenone 
(Acetoveratrone) 

Diphenylacetoin 
Methyl 2-naphthyl ketone(2- 
Acetylndphthalene) 

Chloromethyl2-phenylethyl 
ketone 

2-Furyl-2-thenoylmethane 
Phenyl2-thienyl ketone (2- 

Benzoylthiophene) 
2-Nonadecanone (n-Heptadecyl 
methyl ketone) 

4-n-Caproylresorcinol(2 4-Dl 
hydroxy-n-caproylbenzene) 
2.2 -Dichlorobenzoin 
3-Propionylphenanthrene 
9-Propionylphenanthrene 
Benzalacetophenone (Phenyl 
styryl ketone Chdk0ne) 

Phenacyl chloride (a-Chloro- 
acetophenone) 

3-Phenyl-2.4-pentanedione 
Mesitylacetone 
Ethyl 2-naphthyl ketone 
Difurfuralacetone 
Desoxybenzoin (Benzyl phenyl 
ketone) 

1-Phenyl-1.3-butanedione 61 
(Benzoylacetone Methyl 
phenacyl ketone) 

1.1-Diphenylacetone 61, al 
2,4-Dibromobenzophenone 62, pet 

et h 

5-Isopropyl-l,3-cyclohexanedione 62 
Benzyl 3-chlorophenyl ketone 62 
4-Methoxybenzophenone (4- 62 4 a! 

AnisyI phenyl ketone) 

2-Phenylcyclohexanone 63, al , 60  
4-Methoxybenzil 63 
I-Acetvl-2-hvdroxvnaphthalene 64 
1 I-Heneicosanone (Di-n-decyl 64, w -al 
ketone) 

Benzoylforrnic acid (Phenylgly- 66 
oxylic acid) 

2.2 -Dimethylbenzophenone (Di- 67 
2-tolyl ketone) I 

Boiling 
point, "C 

286-8 

30 1 

244 5 

195' 
300 

'43 5d 

345 

'44 

134?O 
130'' 
Ã ‡  4 

32 1 (car ) 

326 (car ) 

26 1-2 

381-4sl 
d 

354 

160" 

147 51" 

Semi- 
carbazone 

218, w al 

169 
234 5 237 

156 

195-7 

124-5 
125 5 6 

z 168, 
0 170, 
ye1 , 7  
179-80d 

218.212- 
15 (dec ) 

156, 149 

205. 197 
202 

148, dil 
al 

121-2, al 

170 

190 

2 4-Dl- 
niirophenyl. 
hydrazone 

206-7 

262d , red 
ac a 

147, 146 

244d . or - 
red, ac 
a ,245 
(car ) 

213 4d 
214 5d 

204 (cor ), 
or 

202 4 
(tor ), 
199-200, 
or 

151,pa 
ye1 , al 

180, dk 
or 

139 

196 7d 
(tor ), 
ye1 

190 

pNitro- 
phenyl- 

iydrazone 

27 

32 (dec ) 

63, red- 
b r ,  160 

00-1, me 
al 

98-9. a1 

- 
Phenyl- 

iydrazone 

3 1 

76-7, 171 

20 

21-2 
16, ye1 , 
al 
09, wh , 
ac a 

50-3 

31, bz 

32,90 

- 

- 

Oxime 

140, w -al 

149, 145 6 

39 

93 

77 

190-Id. 
50% al 

536 4 7  

140 68 

155 

39 

133, w -al 

98, al 

154, less 
soluble ir 
w -ac a ,  
115, mar, 
soluble i r  

w -ac a 

165 
141-2 

120 
a 140 1 .  

137-8, 
115 6 

I69 
124 

27 5 

Y 127, 
eth .0 
145d. w 

105 

Miscellaneous 

-Nitrobenzoate 84 
'icrate, 82 

Zu salt, 274 

'icrate, 1 13 
'icrate, 107 
'icrate. 93 7, Dimers, 124, 
178. 195,225 6 

:u salt, 224 

tenzoate, 85 6, pyr 

"hiosemicarbazone, 188 9 
(tor ), ye1 

*Derlvdlive data given in order m p ,crystal color, solvent from which crystallized 

174 
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- 
No 

- 
8' 

8! 

84 

9( 
9 1 

9; 

9: 
9-: 

9' 
9f 

97 
98 

9s 
I OC 

101 
102 
103 
104 

105 

106 

107 
108 
109 

110 
Ill 

112 

114 

T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
b )  Solids (Listed in order of  increasing m.p.)* (Continued) 

Name 

Cinnamalacetone 

Benzoyl-2-furoylmethane 
12-Tricosanone (Di-n-undecyl 
ketone DI n-hendecyl ketone. 
Laurone) 

Diphenyl triketone 

2-Chlorobenzyl phenyl ketone 
Dihydroxyacetone 

3-Acetylphenanthrene 
4-Methoxybenzalacetone (Anisal- 
acetone) 

Benzylacetophenone 
Phenoxymethyl phenyl ketone 
(a Phenoxyacetophenone) 

9-Acetylphenanthrene 
I-Naphthyl phenyl ketone 

9-Acetylfluorene 
2-Benzofuryl methyl ketone 
Benzyl 4-methoxyphenyl ketone 
4-Methoxybenzalacetophenone 
(Anisalacetophenone 4- 
Methoxychalcone) 

i-Naphthoxyacetone 

4-Phenylcyclohexanone 

Di-n-tridecyl ketone (Myristone) 
Phenacyl phenyl ketone (Di-  
benzoylmethdne, M-Benzoyl- 
dcetophenone) 

5-Nitroacetophenone 
t-Bromobenzophenone 

I-Benzoylpropionic acid 

Melting 
point, "C 

67 5.62-: 

68, al  ,65 

68, eth 

58 
59 5 

70.69, 
ye1 , Igr 

71 
72 

12 
13, me al  

13 
14 

14 
15 5-6 0 

15 5 
16. 72 
'7 
'7, ye1 , al 

'8,77 

18 

'8 
'8 
'9 

'9 
:eto 81, 
en01 78, 
al  
,I 
i2 

2-3d 

Boiling 
point, 'C 

Semi- 
carbazon< 

!68d , w . 
ac a 

186, yel , 
al 

79 

3 0  

44 
87 

0 1 
85 

07 

168, al 
IS 190, 
al  
03 

12,229d 
al 

mono 
221 2, 
di 231 

05 

57 
50 

2.4-Dl- 
nitrophenyl 
hydrazone 

222 3, 
vlt -red, 
ac a ,  
2 18-20, 
br  -red, 
chl -me 
al 

!77 8 

2 9  (cor ), 
red, ac a 

K 246 7, 
red, 
8 243 4, 
o r ,  
mixt 
220 

85 
!40 

28 
30 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

pNitro- 
phenyl 

hydrazone 

Phenyl 
hydrazone 

- 
Oxime Miscellaneous 

u salt, 248 

ledting with excess 
phenylhydrdz~ne - 4 
Benzene-azo- 1,3,5 tri- 
phenv~pyritzole, 156 7 
ye1 -red. dl 

hacetate. 48 Dibenzoate, 
120 5, Dimer 78 8 1 
icrate. 125 6 

icrate, 107 8 

crate, 87, or 

u salt, 278 

libromo deriv ,94-5, eth 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

Fluorenone 

4-Iodoacetophenone 
Di-n-Heptadecyl ketone 

4.4-Dimethylbenzophenone 
( D i  4-tolyl ketone) 

Benzil (Dibenzoyl) 

fl.0-Diphenylpropiophenone 
3-Hydroxyacetophenone 
4-Chlorophenacyl bromide 
22-Dihydroxyacetophenone 
(3-Acetylcatechol) 

2-Benzoylacrylic acid 

Di-2-thenoylmethane 
Di-1-oaphthyl ketone 
13-Dibenzoylhenzene 

Cinnamacetophenone 

Benzoylnitromethane 

Benzalacenaphthenone 

Benzyl4-chlorophenyl ketone 

1-Bromophenacyl bromide 
1-Hydroxyacetophenone 
(4-Acetylphenol) 

1rans-l,2-Dibenmylethylene 
Piperonalacetone 

Melting 
point, "C 

83, ye1 , 
bz 

85, eth 
88 5, Igr , 
89 

95, al  

95, ye1 

96 92 
96.95 
96-8 
97 8, dk 
ye1 , bz - 
Igr 

98, (hyd I. 
w 109 

98-9, pa 
ye1 , al 

99 (anh ) 
64 
(mono 
hyd ) 

100 
100 
101 2, al 

102, gr - 
ye1 , , 

98, ye1 , 
bz 

102, ye1 , 
al 

104 
104 5 
105. 104 
105-6, pa 
ye1 , al 

106 

106, w 

107, ye1 , 
w -al 

108 

108 9 
109 

110 
110-1,pa 

ye1 

Boiling 
point, "C 

541 5 

153" 

335 

147 

!96 

183'" 

125 sl d 

94 

Semi 
carbazone 

143 4 

'nono 
174-5 d 
dl 243 
4d . al 

189 91 

166 7 

196d, w 

190 

>45 50, 

Pa ye! 

50, ye1 
al 

99 

r 217,al 
fl 168, 
bz 

2.4 Di- 
itrophenyl- 
hydrazone 

'83 4 

'18 9 

h 189, 
ye1 , d l  . 
185 

'6 1 

22, red, 
ac a , 
218 9d 

66 7,263 

10,br, 
al 

p N i t r o  
phenyl- 

iydrazone 

69 

wno' 
192 3. 
dk o r .  
ac a ,di 
290, ye1 , 
pyr -eth 

135, al 

Phenyl- 
hydrazone 

151 2, 
ye1 ,dl 

100, ye1 , 
a1 

nono 
134, ye1 , 
a1 ,di 
235, chl 
rapid 
htng 

97 

36 7, 
wh . di l  
al  

05 5 5. 
ye1 , a1 

51,wh - ye1 

63 

-- 
Oxime 

195 6 
(tor ) 

57.62 3 

163, a1 

2 mono 
137 8, 
140, bz , 
di 237 

133 

96 7 

192 4, w - 
dl 

6 8 d  

!00 
nono 201 
di 70-3 
68 9 

56 
2 5  

56, alk - 
stab, 127 
a -stab 
16, w 

47 8, al 

18 

23 

15 
45. 
143 4, bz 
11 
86, al  

Miscellaneous 

Hydrazone, 108 10 

\cetate, 72 
Diacetdte 109. bz Di-Me 
eth , b p 143 4" 
143 4" 

Didcetate, 150, bz -pet 
eth osdzone 184 

Hydrazone. 98. al  

Hydrazone, 185 6, al 

3 salt, 263 
ic rd te  121 5 2 0  

icetate, 107 5. Benzoate, 
128, al  

'icrate. 107 

1 Toluenesulfonamide. 203 

acetate, 72 
acetate, 54. Benzoate, 
134 5.al 

'Derivativedata given i n  order m p ,crystal color, solvent from which crystallized 

176 
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TABLE X .  ORGANIC DERIVATIVES O F  KETONES 

Name 

I-Acetyldibenzothiophene 
I ,5-Diphenyl-3-pentadienone 
(Dibenzalacetone) 

l,4'-Dimethoxybenzoin (Anisoin) 

Ãˆ-Hydroxyacetophenon 
(Phenacyl alcohol, Benzoyl 
carbinol) 

7-Acenaphthenone 

t-Phenylacetophenone (4-Acetyl- 
biphenyl. Methyl 4-xenyl 
ketone) 

Piperonalacetophenone (3.4- 
Methylenedioxychalcone) 

>-Hydroxyxanthene (Xanthydrol) 

t-Phenylphenacyl bromide 
L-Naphthoin 
t-Phenylphenacyl chloride 
Vanillalacetone (4-Hydroxy-3- 
methoxystyryl methyl ketone) 

Dianisalacetone 

&4'-Dimethoxybenzil (Anisil) 

4-Hydroxybenzophenone (4- 
Benzoylphenol) 

I-Furoin 

Mesityl phenyl ketone 
1-Chlorobenzyl phenyl ketone 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

12 
12,111 

13, dil 
al 
14 
16, w 

16, al 

17 8 

2 1 (cor ), 
a1 

21,al 

22, ye1 , 
al 
22-4d 

24, w -al 

24 5 

26 8 

26-7 
29, ye1 , 
al 
29, ye1 , 
bz -pet 
eth 
33, ye1 

33, al , 
129 

34 

34 5, al 

34 5, w 

35, 138-! 
(tor ) 

37 
38 - 

Boiling 
point, "C 

Semi- 
carbazone 

235 
187-90, a1 

185 (cor ), 
w -a1 

146 6 5. 
al 

a 203-5, 
abs al 

A 254 5, 
dil ac a 

a 205-6. 
w 

265d, 
ac a 

194. bz 

2.4-Di- 
itrophenyl- 
hydrazone 

80. red, 
ac a 

'41 5-2, 
red-or 

'30 (cor ), 
red 
12-3 

!45, ye1 , 
al ,234 

'42 4 
(cor ), or 
1 6  7,or 
red, al 

3 2  

*Derivative data given in order m p .crystal color, solvent from which crystallized 

177 

pNitro- 
phenyl- 

~ydrazone 

12, lgr - 
eth 

29-34d, 
ye1 . pet 
eth 
44, pet 
eth 
9-81, 
lgr -bz 

Oxime 

142 4 

140 
l84d , et 
ac 

syn 76, 
anii 126, 
bz 

70 

175, a1 , 
183 4, 
bz .dl 
222d 

186-7, al 

168, al . 
1 2 7 , ~  - 
al 

172 

147 8 

nono 133 
syn di 
21 7, and. 
dl 195, 
bz 

a 151 2, 
b z . 8  99 

A 210 
Id 

81. Heat - 152 
a 161. al 
ft 102. 
pa ye1 , 
eth 

96 

Miscellaneous 

Picrate, 114 

Acetate, 94-5, al -pet eth 

3 4-Diacetate, 9 1 

Acetate, 49, eth . Benzoate, 
118. dil al 

Picrate, 1 13 

Dibromide, 152, bz -Igr 
(1 1 ). Picrate. 126-8 

Heat -* Dixanthyl ether, 
219, Dixanthyl, 204, lgr 

Hydrazone, 139-40, ye1 , 
al 

Acetate, 1 I I 

Acetate. 1 I I 

Dihydrazone, 11 8 

Acetate, 83, al , Benzoate, 
124 5.75% al 

acetate. 8 1 .  al Benzoate, 
94 5. 115 

Acetate, 76-7, Benzoate, 
92 3 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  
b) Solids (Listed in order o f  increasing m.p.)* (Continued) 

Name 

4-Aminoprnpiophenone 
3,3'-Dibromnbenzophenone 
2-Acetylphenanthrene 
Dicinnamalacetone 

2.4-Dihydroxyacetophenone 
(Resdcetophenone) 

3.5-Dihydroxyacetophenone 

4.4'-Dichlorobenzophenone 
1,2-Dibenzoylbenzene 
9-Benzoylanthracene (9-Anthra- 
phenone) 

4-Hydroxypropiophenone 
5.5-Dimethyl-l,3-cyclo- 
hexanedione (Methone 
Dimedone) 

2,3,4,2'-Tetrahydroxybenzo- 
phenone 

enthrone 
1,4-Dibenzoylbenzene 

Juinhydrone 

!,3,4-Trihydroxyacetophenone 
(Gallacetophenone) 
(anthone (Diphenylene ketone 
oxide) 
1.4'-Bisi dimethy1amino)benzo- 
phenone 

1.4'-Dibromobenwphenone 
/./-Camphor 

-Acety lindazole 

Melting 
point, "C 

139, red, 
al 

140, w 
141 
143 
144, yel , 
dbs dl 

147 

147, 144 

147 & , w  

147-8 
I48 
148. yel , 
bz 

148 
148 9 

149(anh ) 
100 
(hyd ), 
ye1 , w 
54, ac a 
61,al 

65, ye1 , 
bz 

70, ye1 , 
al 
71, dk 
gr , sub1 
72, w 

74 

74 

77 
' 1 178, 
d 179 

82, ye1 , 
ac a 
87-8, w 

- 

- 
Boiling 

point "C 

- 
Semi 

carbazone 

160 

18.214 
20d 
!05 6, al 

25, rapid 
htng 

47-8d 
c o r  ), 
236-7, a1 

16-7, al 

2.4-Dl 
iitrophenyl 
hydrazone 

195 7 
(tor ), 
dk red 

ti 265 

'06 8 

38-40 

2 9  

, /  164, 
d 177, 
o r ,  al 
320. red, 
PhNO, 

*Derivative datagiven in order m p , crystal color, solvent from which crystallized 

178 

pNitro- 
phenyl 

hydrazon* 

36 7, 
red. w - 
ac a 

17 

i0d , red 
N -ac a - 

Phenyl- 
hydrazoni 

'yrdzo- 
line, 15" 
6, ye1 , a  

87 8 
66, ye1 . 
dl 

vono I I 
di 179 
56 8 

lono 82 
3, ye1 . 
di 184, 
ye1 , Igr 

52 

52 

74 5 

13 

Oxime 

mono I 1 '  
di 176 

nono 
212-3, 
di 235 

t ,  mono 

106, f l ,  
mono 
97-8, a ,  

di 100, 
166, b', 
di 188 
90 

Miscellaneous 

--- - 

Sibromide, 139-40. CS,, 
Tetrabromide, 155 6, CS, 

'4-Acetyl deriv 161, w 

-4-Diacetdte. 38 2.4 
Dibenzoate, 8 1 

,5-Diacetdte, 91-2, lgr 

I2SO4  brief blue color 

!,3,4,2'-Tetrdacetate, 118, a1 

I sol - bl fluorescence 

,SO,  -or  -red sol , gr 
fluorescence 

,3,4-Triacetdte, 85 
Picrate, 133 

lydrazone, 150, Picrate, 
IS6 
lydrdzone, 92-4 
a ] g  + 44, Hydrazone, 

55 

I-Acetyl deriv , 123, ac a 
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T A B L E  X .  O R G A N I C  D E R I V A T I V E S  O F  K E T O N E S  

2,5,ZZ,6'-Tetrahydroxyhenzo- 
phenone 

2.5-Dihydroxyacetophenone 
(Quinacetophenone) 

2,4,5-Trihydroxyacetophenone 
2,3,5-Trihydroxyacetophenone 

2.4.6-Trihydroxyacetophenone 
(Phloracetophenone) 

2,3-(3',4',S'-Triphenylcyclo- 
pentadienol-indone 

3,4,3'4'-Tetrahydroxybenzo- 
phenone 

Ninhydrin (Triketohydr~ndene 
hydrate) 

Phenacridone 

b )  Solids (Listed in order of increasing m.p. )* (Continued) 

Melting 
point 'C 

190 I .  bz 

200 2d 
w 

202, ye1 
gr . w 

206 7 red 
206-7, 
ye1 , 
ac a 

219,anh , 
w 

222 

227 8, w 

243,241 d 

$04 5, 
ye1 , 
ac a 

p Nitro 
phenyl 

lydrdzone 
Phenyl- 

lydrdzone 

- 
Oxime 

44 7, w 

49 50, 
to1 

45, al 

0 1 

Miscellaneous 

M-Acetyl dertv , 15 1, subl , 
pet eth -bz , Picrate, 183, 
ye1 , pet eth Diacety l 
deriv , 165 6, b2 

2,5.2',6'-Tetraacetate. 
1 8  9 ,a l  

2 5-Diacetate. 68. ac a 

2.4 6-Triacetate, 103.2.4.6- 
Trtbenzoate. 117 8 

Warm aqueous sol of 
a-amino acids - intense 
bl . vlt , etc At 125-30, 
loses w , turns  red 

M-Benzyl deriv , 188 9, 
ye1 , al 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XI

The derivatives of quinones are usually similar to those of ketones Therefore, for directions and examples
for their preparation see explanations and references to Tables 9 and 10, pages 141, 142, 143

The derivatives listed as phenylhydrazones, p-mtrophenylhydrazones and 2 ,4-dimtrophenylhydrazones of qui-
nones in most cases are not real substituted phenylhydrazones, but either addition compounds or hydroxy deriv-
atives of variously substituted aromatic azo compounds

H 2NNHCONH 2 -HC1

O=( \=NNHCONH2 + H 2 NCONHN
W-/

Y

Monosemicarbazone

From the quinone with semicarbazide hydrbchlonde in water
For directions and examples see Linstead, p 30, Vogel, p 749

Oxime *

O==/ )=O + NH 2 OH-HCI

W
Y

NNHCONH, + HC1

Disemicarbazone

0=/ V=NOH

W
Y

HO NO + HC1

Monooxime

From the qumone with hydroxylamme hydrochlonde in water
For directions and examples see Linstead, p 30

—/ \—

V=/
Y

Substituted p-nitrosophenol

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives

180
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TABLE XI. ORGANIC DERIVATIVES O F  Q U I N O N E S  

Name 

2-Isopropyl-5-methyl-1,4- 
benzoquinone (Thymoquinone) 

L.5-Dimethyl-1.4-naphthoquinone 

Dunnione 

Melting 
point, 'C 

32, ye1 , 
et h 

$5 5, or - 
ye1 

55 (sub1 ) 

ye1 
56 

57, ye1 - 
red 

>7 6 68 4 

i8 71, 
ye1 

8 pa 
ye1 -red, 
hexane 
14 ye1 
me al 
18 9, or - 
red, w 

06, ye1 , 
me al 

16, yel 
113 

17, ye1 , 
w 

17 8, 
ye1 ,a1 

(Listed in order of increasing tap, )*  

Boiling 
point, 'C 

232 

Semi 
carbazon 

252 3 d 

ye1 

mono 
201 2d 
ye1 , a1 . 
d l  237, 

ye1 

^-mono 
185d 

4-mono 
178 9, 
ye1 , al 
d i  240d 
or  -red 

nono 
232 3, 
w -me 
at 

nono 161 
ye1 , 165 
6d , red, 
178, d l  
243d. 
red 

nono 24" 
grn -ye1 
ac a 

2.4 Di 
[ittropheny 
hydrazont 

nono 
179 80, 
dk red, 
al 

li 269, 
PhNO, 

66 8, or 

-mono 
299d 

3ono 
185 6, 
br  . al , 
d l  231 

lono 278 

ye1 9 PYr 

on0 
!77 9, 
)r -red. 
PhNO, 

- 

-- 
Phenyl 

hydrazone 

93 

130 

nono 226 
red. ac a 

52 

wno 
205-6d, 
dk  vl t  , 
bz 

- 

Oxtrne 

1 -mono 
I81 2, 
ye1 .d l  

4-mono 
134, yel 

1 -mono 
160 2. 

Pa ye1 
chl 

mono 16( 

ye1 
1 -mono 

184, or  
4-mono 
196 

I -mono 
184, pa 
grn -ye1 
4-mono 
148d 

mono 
134 5d 
w ,d l  
220d, 
ye1 -wh 
I -mono 

175, yel 
al -w 
4 mono 
170 1, 
ye1 bz 

ii 128, br 

nono 
160, d l  
166-8 

!40 

\-mono 
200 d 
198. pa 
ye1 , bz 

Miscellaneous 

;I; +310' i n  chl 

enzoyl chloride + Zn  
lust - 1 4-diben7yloxy- 
2-methylnaphthalene, 
180 0-0 5, col , al 
crate, 79, Quinhydrone, 
171 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X I .  O R G A N I C  D E R I V A T I V E S  O F  Q U I N O N E S  

Name 

2.6-Diphenyl-1.4-henzoquinone 
2.5-Dlhydroxy-3-ndodecyl-l,4- 

henzoquinone (Embelin) 

1.2-Naphthoquinone (0-Naphtho- 
quinone) 

5-Hydroxy-1.4-naphthoquinone 
(Juglone) 

l,%Dihydroxy-2-methyl-9.10- 
anthraquinone (2-Methylchry- 
sdzin) 

2-Methyl-9.10-anthraquinone 

3.5-Dihydroxy-2-methyl-1.4- 
naphthoquinone (Droserone) 

2.3.4-Trihydroxy-9,lO-phenan- 
thraquinone 

6-Bromo-l,4-dihydroxy-9,lO- 
anthraquinone (6-Bromo- 
quinizarin) 

1,2-Anthraquinone 

7-Isopropyl-1-methyl-9.10- 
phenanthraquinone (Retene- 
qumone) 

(Listed in order of  increasing m.p.)* (Continued) 

Melting 
point Â¡ 

125, ye1 , 
a! 

131, ye1 , 
al 

137 8, rei 
143, or - 
red, eth 
bz 

145 7 d ,  
red, eth 
120 

151 2, 
red, al 

153 4 ,or  
bz 

172, red, 
chl 

175 

177 9. 
177, pa 
ye1 

181,pa 
ye1 , al 

185d , br 
red 

185 5, red 
br . bz 

185 90d , 
or -br 

188, red 
br . bz 

197, o r ,  
a1 

Boiling 
point, Â¡ 

Semi- 
carbazone 

'4 Dinitro. 
phenyl- 

hydrazone 

p-Nitro- 
phenyl- 

hydrazone 

-mono 
250 1.  
2-mono 
236, dk 
red, ac a 

>ion0 
222 3, 
red, ac a 

Phenyl 
hydrazone 

!-mono 
138, dk 
red. al 

Oxime 

mono l6i 
ye1 , w , 
di 272, 
ye1 ,dl , 
254 

\-mono 
H o d ,  bi 

242-4d 
,eira 175 

I -mono 
109 5, 
2-mono 
162-4d , 
di 169. 
ye1 , al 

!-mono 
222d , or 

nono 
167 0 
7 5, red, 
ac a , di 
225 
("P ), 
dk b r ,  
ac a 

1 -mono 
167 8. 
or 

11 151 

-mono 
l88d , 
or -br , 
2-mono 
200d, 
or -br 

!-mono 
157, pa 
ye1 

nono 
128 5, 
130 I 
(tor ), 
ye1 , dl 

Miscellaneous 

Monobenzoylphenyl- 
hydrazone, 122 4, ye1 , 

Igr 

Diacetate, 54 Dibenzoate, 
97-8 

Diacetate, 21 7, pa ye1 , 
ac a 

Diacetate. 119, me al 

'henazine, 255d , br , al 

Di Me e t h ,  1765,or-  
ye1 , al , Diacetate, 
220 5, yel , al 
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T A B L E  X I .  O R G A N I C  D E R I V A T I V E S  O F  Q U I N O N E S  

Name 

Camphorquinone 

,4-Dihydroxy-9.10-anthra- 
quinone (Quinizdrin) 

8-Chloro-l,2,3-trihydroxv-9.10- 
anthraquinone 

!-Bromo-9,lO-phenanthraquinone 

Chrysoquinone (Chrysene- 
quinone) 

1,2,8-Trihydroxy-9.1 O-anthra- 
quinone (2-Hydroxychrysdzin) 

1.2.4-Trihydroxy-9.10-anthra- 
quinone 

(Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

199, yel , 
dil al 

'00, o r  - 
red, al , 
193 

!00 2 
(tor ). 
red, ac  
a , 195 
!06 7 5, 
or -ye1 , 
208, or 

!18d , yel 
turns 
dark 
at 200 1 

33 ,  ye1 

'33 4, 
red-ye1 , 
ac  a 
33-4, ye1 

3 9  5, red 

3 9  40, 
red, ac i 

51,or - 
red 

'54, dk 
red-br , 
at 
59. dk 
red, 
abs al 

61 ( co r )  
ye1 , ac 
a 

Boiling 
point. "C 

ubl 

3 6 0 ,  
sub1 - 
o r  -red 

Semi- 
carbazone 

8 mono 
a 
236d , al 

lono 
220d 

wno 
192-3, 
ac a . 
di 271, 
al 

4 Dinitro. 
phenyl- 

hydrazone 

nono 36, 
dl 190 

nono 
312-3d , 
dk red 

p-Nitro- 
phenyl 

lydrazone 

39 

10110 

245, red. 
X Y  1 

'on0 
247, o r  - 
'ed, ac  
a 

Phenyl- 
lydrazone 

83 90. 
pd ye l ,  
al , 170 

wno 
165, dk 
red. al 

Ion0 
179, o r  - 
red. al , 
A 219, 
dk ye1 , 
al 

Oxime 

wno a 

153 B 
114 5.d1 
(four 
forms) 
a 201d 
8 248d. 
7 136 
6 194d 

7ono 
158, grn 
ye1 , a1 , 
dl 202d 
33 br . 
turns 
ddrk 
at 205 

tono 
163 4, 
o r  
lono 
213d 

iono 
161,or 

lono 
247d. 
red-br 

iono 
230, dil 
al ,220d 

Miscellaneous 

3-p-Bromophenylhydrd- 
zone,215 6 ,ac  a .Hy- 
drazone, 182 

acetate, 176 9, yel , al 

Dlacetdte, 207 8, ye1 , 
pyr ,200-1, ye1 , ac anh 

Conc H;SO4 - dull grn 

rriacetate, 187, ye1 , Conc 
H,SO. - red 

Tnacetdte, 224, ye! 2-Me 
eth ,220 or , chl -me al , 
2,8-Di-Me eth , 193, br - 
ye1 , chl -me al , 1,2,8- 
Tri-Me eth , 157, ye1 , 
me al 

M-Acetyl, 218, o r  -red, N- 
Benzoyl, 255, grn , N-p- 
Toluencsulfonyl, 228 9 

!-Me eth 232 3, red, bz , 
2.4-Di-Me eth 186-9, 
or ,2-Acetate, 179 80, 
or , al Triacetate, 198- 
200 (sinters 193), pa yet 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XI. ORGANIC DERIVATIVES O F  QUINONES 

Name 

12-Dihydroxy4-methyl-9.10- 
anthraquinone (4-Methylpur- 
puroxanthin) 

2-Bromo-l,4-dihydroxy-9,lO- 
anthraquinone (2-Bromo- 
quinizarin) 

3-Bromo-9.10-phenanthraquinone 

4ceanthrenequinone (3.4- 
Benzacenaphthenequinone) 

l,2,5-Trihydroxy-9,10-anthra- 
quinone (Hydroxyanthrarufin) 

1,s-Dihydroxy-9.10-anthra- 
quinone (Anthrarufin) 

Chloranilic acid (2 5-Dichloro- 
3.6-dihydroxy-1.4-benzo- 
quinone) 

9.10-Anthraquinone 

Alizarin (1.2-Dihydroxy-9.10- 
anthraquinone) 

1.4-Diamino-5.8dihydroxy-9,lO- 
anthraquinone (5.8-Diamino- 
quinizarin) 

Dianthraquinone (9.9'-Di- 
anthranyl-1O,1Of-quinone) 

(Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

265 6, or , 
bz 

!65 8, br - 
red 

268 dk - 
ye1 , ac 
a 

'70, red, 
bz 

273 4, 
red, ac 
a 

280 
(sub1 ). 
Pa ye1 

283 4, 
red, w 

(+2HzO) 
286 

290, ye1 , 
ac a , 
(slow 
htng, 
sealed 
tube) 

290, or , 
al 

>300, dk 
vlt , w , 
sinters at 
205-10 

>300, dk 
red, ac 
a 

>300, br - 
vlt , 
PhNO, 

> 300, yel 

Boiling 
point, Â¥ 

! 4-Dinitro- 
phenyl 

hydrazone 

pNitro- 
phenyl- 
iydrazone 

Phenyl- 
hydrazone 

wno 
177, red 

wno 
203, or , 
bz 

'lono 
198. dl 

212d. 
grn 
lono 
251d, 
ye1 , ac 
a 

wno 
224, pa 
ye1 , 
(rapid 
htng ) 

Miscellaneous 

Di-Me eth , 162, ye1 ,chi , 
Diacetate, 181 -2, ye1 , 
ac a 

Diacetate, 226-9, ye1 

2-Me eth ,229, ye1 , al , 
I 2-Di-Me eth ,231, or , 
al , 1,2,5-Tri-Me eth , 
203 4, ye1 , al , Triacetate, 
228 9, ye1 al 

Diacetate, 245d ,pa  ye1 , 
ac a 

Di-Me eth , 141 2, red, 
Dl-El eth , 107, red, DI- 
acetate, 182 5, ye1 

Diacetate. 260, col , ac a 

SO,-Tetrachlorohydro- 
quinone, In w -alkali 
sol -alkali salts of 
chloranihc acid 

2-Benzoate, 214 6, a1 , 2 - p  
Bromobenzoate, 195, yel , 
Diacetate, 184, yel , al , 
Di-Me eth ,215 

N-Acetyl, 324, dk red-vlt , 
PhNO;, N-Benzoyl, 
297-8, br -red, PhNO, 

N-Acetyl, 238-40, ye1 -br , 
Monobenzoyl, 275, dk 
ye1 , Dibenzoyl, 252, ye1 

N,N'-Dibenzoyl, 284-5, 
br -vlt , xyl , N,N1-Dl- 
phenyl, 258-60, dk bl , 
bz -lgr , 1.4-Di-Me eth , 
250d , vlt -blk , ac a 

Conc H2S04 - vlt -red, 
Cr03  - Anthraquinone, 
Zn dust + ac a +dl- 
anthranol, 230 (enol), 250 
(keto) 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XI. ORGANIC DERIVATIVES O F  Q U I N O N E S  
(Listed in order of increasing m.p.)* (Continued) 

Name 

1.2.3-Trihydroxy-9,10-anthra- 
quinone (Anthragallol) 

1.2.6-Trihydroxy-9.10-anthra- 
quinone (Flavopurpurin) 

l,2,7-Trihydroxy-9,10-anthra- 
quinone (Anthrapurpurin) 

Melting 
point. "C 

306. 
303 6, 
red, at 

505, ye1 , 
al 

Ã ‡  4d,  
br  -or 

(290, 
sub1 ) 

> 330, 
( > 1 60, 
sub1 ) 

369, or , 
al 

Boiling 
point. "C 

106 

Semi 
carbazone 

2 4-Dinitro. 
phenyl- 

hydrazone 

p-Nitro- 
phenyl- 

hydrazone 

Phenyl- 
hydrazone 

N-Acetyl, 262, yel , N,N- 
Diacetyl, 258, ye1 , ac a 
N-Benzoyl, 227 8, ye1 , 
ac a 

Acetate, 159 60. al  , 
Benzoate, 202 4, ac a 

Triacetate, 181 2, ye1 , 
al 188 9, pyr 2.3-Di-p- 
toluenesulfondte 196 8, 
ye1 , pyr , Tr i-Me eth , 
167 9, grn -ye1 , bz -pet , 
Tr~aceldte, 181 -2, ye1 , ac 
a . Tribenzoate, 21 3 5, 
pa ye1 , al bz 

2,6-Di-Me eth ,239, ye1 . 
I ,2,6-Tri-Me eth ,225-6, 
ye1 Diacetate 238 Tr i  
acetate 202 3 

2-Acetdte. 296-8 ye1 , al , 
2.7-Diacetate, 192 3, ye1 , 
al -ac a Tridcetdte, 223, 
pa ye1 , ac a Tr i-Me 
eth . 201, yel , al 

Oxime 

*Derivative data given i n  order m p ,crystal color, solvent from which ~rystdl l ized 

Miscellaneous 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV

The derivatives of three classes of compounds (carboxylic acids, acyl hahdes and acid anhydrides) are
essentially the same as those of carboxylic acids, and are prepared either directly from the acid or via the acyl
hahde All of them appear therefore under the same title

Hydrolysis of acid hahde or acid anhydride to the corresponding carboxylic acid

RCOC1 + H2O RCOOH + HC1

Acid

(RCO)2O + H2O Na°H > 2RCOONa > RCOOH

Acid

From the acyl hahde in water
For directions and examples see Wild, p 180
From the acyl halide with aqueous sodium hydroxide
See Vogel, p 369, Wild, p 180
From the acid anhydride with water
See Vogel, p 376, Wild, p 184, A C D Rivett and N V Sidgwick, J Chem Soc , 97,1677(1910)
From the acid anhydride with aqueous sodium hydroxide
See Lmstead, pp 16 7 Wild, p 184

Amide *

RCOOH S°C'2 > RCOC1 N"3 > RCONH2 + NH4C1

Acid
chloride

RCOOH + NH3 RCONH2

(RCO)2O + NH3 RCONH2

Amide

Acid chloride is prepared from the acid and thionyl chloride Amide is formed on addition of aqueous
ammonia

For directions and examples see Cheroms, p 440, Shnner, p 200, Vogel, p 361, Wild, p 181
From the acid chloride in benzene with aqueous ammonia
See D Swern, J M Stutzman and E T Roe, J Amer Chem Soc ,71, 3017(1942)
By passing gaseous ammonia through a benzene or ether solution of the acyl chloride
See Lmstead, p 14, Wild, p 182
From the neat acid with gaseous ammonia
See J A Mitchell and E E Reid, J Amer Chem Soc ,53, 1879(1931)
From the acid anhydride with aqueous ammonia
See Wild, p 184, 185

Amlide *

RCOOH -

(RCO)2O H

L P II Mil

L C IT Mil

D/^/^MHP 14

t DrT^MII/"^ II

Amlide

t- ^6n5r>m3 ci

1- H2O

r C6H5NH3
+RCOO

From the acid chloride (prepared from the acid and thionyl chloride) and aniline in benzene or in ether
For directions and examples see Cheroms, p 445, Lmstead, p 14, Shrmer, pp 98, 200-1, Vogel, pp 361,

369, 458, Wild, p 182, P W Robertson, J Chem Soc, 115, 1210(1919)
From the acid chloride with aniline in aqueous sodium hydroxide
See Wild, pp 181,219
From the acid and aniline at high temperatures
See Vogel, p 362

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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E X P L A N A T I O N S  A N D  R E F E R E N C E S  TO T A B L E S  XU, XI11 A N D  XIV (Continued) 

From the sodium salt of the acid with aniline and concentrated hydrochloric acid 
See Shriner, p 201, Wild, p 154 
From the acid anhydride with aniline without solvent 
See Linstead, p 17, Vogel, p 377, Wild, p 185 
From the acid anhydride with aniline in benzene 
See Linstead, p 15, Wild, p 185 

SOCl2 p-CH3C6H4NH2 
RCOOH - RCOCI RCONHC6H4CH3-p + p - ~ ~ 3 ~ 6 ~ 4 ~ ~ 3 + ~ l -  

From the acid chloride with p-toluidine in ether or benzene 
For directions and examples see Cheronis, p p  441,444,458, Linstead, p 14, Shriner, p p  200-1, Vogel, p 

From the acid and p-toluidme at  high temperatures 
See Cheronis, p p  441,442-3, Vogel, p 362 
From the sodium salt of the acid, p-toluidine and concentrated hydrochloric acid 
See Shriner, p 201, Wild, p 154 
From the acid anhydride with p-toluidine without solvent 
See Cheronis, p 459, Linstead, p 17 
From the acid anhydride with p-toluidine in benzene 
See Wild. p 185 

1 - and 2-Naphthylamide * 

SOCh I -  or 2 CloH7NH2 
RCOOH Ã‘Ã‘Ã‘ RCOCI RCONHCloH7 + CK^NH~'CI- 

(1 or 2-) 
From the acid chloride with the naphthylamine 
For directions and examples see ~ h e r o k s ,  p 446, P W Robertson, J Chem Soc , 115, 1210 (1919) 

p-Nitrobenzyl ester * 

RCOONa + p-N02C6H4CH2X -* RCOOCH2C6H4N02-p + NaX (X = c l ,  Br, I) 
p-Nitrobenzyl ester 

From an aqueous solution of the sodium salt of the acid, with thep-nitrobenzyl halide in ethanol 
For directions and examples see Cheronis, p p  447, 448, Shriner, p 200, Vogel, p 362, Wild, pp 144 5 
From an aqueous solution of the sodium salt of the acid with p-nitrobenzyl bromide in acetone 
See F F Blickeand F D Smith, J Amer Chem Soc ,51, 1947(1929) 
From the sodium or  the potassium salt of the acid andp-nitrobenzyl bromide in 1 2 water-ethanol 
See E E Reid, J Amer Chem Soc ,39,  124 (1917) 
From the sodium or the potassium salt of the acid and p-nitrobenzyl chloride or iodide in 1 2 water- 

ethanol 
See J A Lyman and E E Reid, J Amer Chem Soc,39,701 (1917) 

p-Bromophenacyl ester * 

RCOONa + p-BrC6H4COCH2Br - RCOOCH2COC&Br-p + NaCI 

p-Bromophenacyi 
bromide 

CuCb 
RCOOH + p-BrC6H4COCHN, - RCOOCH2COC6H4Br-p + N2 

p Bromodiazoaceto- 
phenone 

p-Bromophenacyl ester 

From the sodium salt of the acid and p-bromophenacyl bromide in aqueous ethanol 

*Derivatives recommended for first trial 
W A R N I N G  This is not an instruction manual References should be consulted for the preparation of derivatives 
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E X P L A N A T I O N S  A N D  R E F E R E N C E S  TO T A B L E S  X I I ,  XI11 A N D  XIV (Continued) 

For direction's and examples see Cheronis, pp 447, 448, Linstead, p 14, Shriner, p 200, Vogel, p 362, 
Wild, p 146 

From the sodium salt of the acid (neutralization with sodium carbonate) with p-bromophenacyl halide in 
I 2 water-ethanol 

See W L Judefind and E E Reid, J Amer Chem Soc ,41, 1043 (1920) 
From the sodium salt of the acid (neutralization with sodium hydroxide) with p-bromophenacyl bromide 

in 95% ethanol 
See R M Hann. E E Reid and G S Jamieson, J Amer Chem Soc,  52, 818 (1930), C G Moses and 

E E Reid. J Amer Chem SOC ,54,2101 (1930) 
From the acid andp-bromodiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 

chloride 
See J L E Erickson, J M Dechary and M R Kesling, J Amer Chem Soc ,73,5301 (1951) 

p- Phenylphenacyl ester * 

RCOONa + p-C6H5C6H4COCH2Br - RCOOCH2COC6H4C6H5-p + NaBr 
p Phenylphenacyl bromide 

p Phenyldiazoaceto 
phenone 

p Phenylphenacyl ester 

From the sodium salt of the acid (neutralization with sodium carbonate) and p-phenylphenacyl bromide 
in aqueous alcohol 

For directions and examples see Linstead, p 14, Vogel, p 363, N L Drake and J Bronitsky, J Amer 
Chem SOC .52.37 15 (1930) 

From the sodium salt of the acid (neutralization with sodium hydroxide) and p-phenylphenacyl bromide 
in aqueous alcohol 

See Shnner, p 200, N L Drake and J P Sweeney, J Amer Chem Soc ,54,2059 (1932) 
For dibasic acids from the acid, ethylamine and p-phenylphenacyl bromide in aqueous ethanol 
See Wild, p 147, N L Drake and J P Sweeney, J Amer Chem Soc ,54,2059 (1932) 
From the acid and p-phenyldiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 

chloride 
See J L E Erickson, J M Dechary and M R Kesling, J Amer Chem Soc ,73,5301 (1951) 

Methyl ester 

H2so4 RCOOH + CH30H Ã‘Ã‘Ã‘ RCOOCH3 + H 2 0  

RCOOH + CH2N2 RCOOCH3 + N2 

Methyl ester 

From the acid with methanol and a catalytic amount of sulfuric acid 
For directions and examples see Linstead, p 16, Vogel, p 383 
From the acid and diazomethane in ether 
See B Eistert, in Newer Methods of Preparative Organic Chemistry, Interscience, New York, 1948, p 513 

Ethyl ester 

RCOOH + C2HsOH RCOOC2H5 + H 2 0  

RCOOAg + c2H51 + RCOOC2H5 + Agl 

SOC12 C2H50H 
RCOOH - RCOCI RCOOC2H5 + HCI 

Ethyl ester 

From the acid and ethanol in the presence of a catalytic amount of sulfuric acid 
For directions and examples see Vogel, pp 383,385,386,387 
From the silver salt of the acid with ethyl iodide 
See Vogel, p 388 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS A N D  REFERENCES TO TABLES XII,  XI11 AND XIV (Continued) 

From the acid chloride and ethanol. 
See: Vogel. p. 389. 
NOTE: The same methods can be used for the formation of other esters. 

S-Benzylthiuronium salt. * 

RCOONa + [C6HscH2SC(N~2)2]+Cl- -* [ c 6 ~ s c H 2 s ~ ( ~ ~ 2 ) i ] + R C O O "  + NaCI 
S-Benzylthiuronium chloride S-Benzylth~uronium salt 

From the sodium or the potassium salt of the acid and S-benzylthiuronium chloride in water. 
For directions and examples see: Linstead, p. 15; Vogel, p. 36; Wild, p. 149; S. Veibel and H. Lillelund, 

Bull. Soc. Chim. [5], 5. 1153 (1938), S. Veibel and K.  Ottung, Bull. Soc. Chim. 6,  1434 (1939). 
From the sodium or the potassium salt of the acid in water or in aqueous ethanol with an ethanolic solu- 

tion of S-benzylthiuronium chloride. 
See: Cheronis, p. 449; Shriner, p. 202; J. J. Donleavy, J. Amer. Chem. Soc., 58, 1004 (1936). 

Phenylhydrazide. 

RCOOH + H2NNHC6Hs -* RCONHNHC6H5 + H 2 0  
Phenylhydrazide 

From the acid with phenylhydrazine without solvent. 
For directions and examples see: Shriner, p. 201; Wild, p. 152; G. H. Stempel and G. S. Schaffel, J. Amer. 

Chem. SOC., 64,470 (1942). 
From the acid with phenylhydrazine in benzene. 
See: Shriner, p. 201; Wild, p. 152. 

*Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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TABLE XII.  ORGANIC DERIVATIVES O F  CARBOXYLIC A C I D S  

Name 

Thioacetic acid 
Formic acid 

Acetic acid (Ethanoic ~ c i d )  

Difluoroacetic acid 
Acrylic acid 

Propionic acid (Propanoic 
acid) 

Propiolic acid 
Isobutyric acid (Isobutanoic 

acid) 
Methacrylic acid 

n-Butvric acid (n-Butanoic 
acid) 

Pyruvic acid (a-Oxopropionic 
acid) 

Vinylacetic acid (3-Butenoic 
acid) 

Isocrotonic acid (CIS-(@)- 
Crotonic acid (15-2- 
Butenoic acid) 

d I-2-Methvlbutanoic acid 
(Ethylmethylacetic acid) 

Isovaleric acid (3-Methvl- 
butdnoic acid) 

n-Amylpropiolic acid ( I -  
Heptyne-1-carboxylic acid) 

3,3-Dimethylbutanoic acid 
(!err-Butyldcetic acid) 

d I-a-Chloropropionic acid 
Cyclopropanecarboxvlic acid 

n-Pentanoic acid (n-Valeric 
acid) 

2,2-Dimethylbutanoic acid 
(Dimethylethvl~cetic acid) 

Allylacetic acid (4-Pentenoic 
acid) 

Cyclopropylacetic acid 

d I-2.3-Dimethylbutanoic acid 
(Isopropylmethyldcetic acid) 

Dichloroacetic acid 

a )  Liquids 1 )  (Listed in order of increasing atmospheric b.p.)* 

Boiling 
point, 

O C  

- 
Melting 
point, 

O C  

- 
P- 

Tolui 
dide 

76 
50 

114 

104 5, 
w 

106 

87 
105 

96 97 

104, 
sub1 

58 

101 2 

110 

109 5 
(cor : 

132, et 
ac - 
Pet 
eth 

92 

63 

92, 
90- 1 

78 4 

118 

Bromo 
henacyl 
ester 

Amide 

108 

82 

52 
84-5, 

Pet 
eth 

8 1 

61 2 
128 
129 

102 6 

1 5  6 

124 5, 
145 

73 

101 2 

1 2  

135 
137 

91 

132 

80 
125 

106 

103 

94, 
b P 
230 

132 

98, 
sub1 

Methyl 
ester 

Ethyl 
ester Miscellaneous 

Nitrobenzyl 
ester, 3 1 
-Nitrobenzyl 
ester. 78 

-Nitrobenzyl 
ester 3 1 

-Bromoanilide, 
116 
Nitrobenzyl 

ester, 35 
,4-Dinitro- 
phenylhydra- 
zone 218, yel , 
al 

iitrile. b p 194 
6 o-Toluidide, 
60, pet eth 

-Phenylphenacyi 
ester, 86 

-PhenylphenacyI 
ester, 83 
-PhenylphenacyI 
ester, 74 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

190 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
a )  Liquids 1 )(Listed in order of increasing atmospheric b.p.)* (Continued) 

I 26 Cyclobutanecarboxylic acid 

2-Ethylbutanoic acid 
(Diethylacetic acid) 

d I-2-Methylpentanoic acid 
(Methyl-n-propylacetic acid) 

d.1-3-Methvlpentanoic acid 
4-Methylpentanoic acid (Iso 
caproic acid, Isobutylacetic 
acid) 

i Methoxyacetic acid (Glycolic 
1 acid methyl ether) 

32 2-Ethyl-2-methylbutanoic acid 
(Diethylmethylacetic acid) 

I 33 Hexanoic acid (8-Caproic 
I acid) 

34 Kthoxyacetic acid (Glycolic 
acid ethyl ether) 

35 5-Methylhexanoic acid 
36 2-Ethylpentanoic acid 

(Ethyl-n-propylacetic acid) 
37 2-Methylhexanoic acid (n- 

Butylmethylacetic acid) 
38 a-Chloroisovaleric acid 

39 1 a-Bromobutanoic acid 

40 4-Methylhexanoic acid 
41 2,2-Dimethylhexanoic acid 
42 4-Ethyl-4-methylbutanoic 

acid (acdve-Amylacetic acid) 

43 2-Chloro-n-valeric acid (2- 
Chloropentanoic acid) 

44 n-Heptanoic acid (n-Heptoic 
acid) 

45 2-Ethylhexanoic acid 
(a-Ethylcaproic acid) 

46 Cyclohexylacetic acid 
47 n-Caprylic acid (n-Octanoic 

acid) 
48 Pelargonic acid (n-Nonanoic 

acid) . 
49 d-Citronellic acid (2.6-Di- 

methyl-1-octene-8-carboxyltc 
acid) 

50 2-Phenylpropionic acid 
5 1 4-Acetylbutanoic acid (7 - 

Acetobutyric acid) 

- 
Boiling 
point, 
-c 
- 
195 

195 

195 6 

197 5 
199 1"' 

204.203 

204 

205 35 

206 7 

207752 
209 

209 6 

20-2 

217d 

217 8"' 
218 
22 1 

222 

223 0 

228 

237 
237, 
239 3 

254 4 

257 

265 
275d. 

195- 
20oe5 

- 
Melting 
point, 

O C  

- 
P 

Tolul- 
dide 

16 2 

8 1  

'4 8 
13 0 

'4 5 

12, eth 

29 

k5 

12 

il 

10 

i4 

123, w 

127 5 

Ã̂ 

$7.88 
1120, 
I10 5 
I l l  5 

58, pet 
eth 

24 5 

35 92 

75 
24 

38 

98 

76 5 

70,65 

57 

57 

- 
-9romo 
ihenacyl 
ester 

- 
Amide 

152 3 

I I2 
107 

196 

124 9 
120 1 

26 5 
7 0. 
92-4 

18 

100. 
101 

M-2 

103 
104 5 

73 70- 
2 5 

112, 
108 

28 
39 

56, 
96 5 

102 

172 
110, 

106 
99 

84 5 

92 
114, 
chl 

- 

(ethyl 
ester 
- 

P 
136 0 
- 5 

P 
158 
64 

P 
160 

Ethyl 
ester 

P 
159 62 

P 
166-7 

' P  
178 9 

' P  
173 9 

' P  
185-6 

IP 
207 8"' 

) p 113 
5". 
a l S  
+o 3 

- 

Miscellaneous 

Nitrile b p 
154 5 Chloride, 
b p  149 

[a]S +7 6111 
me al 

Nitrile. b p 160 

p-Phenylphenacyl 
ester, 53 4. 
49 5 50 

[ a ]  +21. 
Nnrile, b p 
230, D'" 0 8645 

Semicdrbd- 
zone 175d 
(+ 1 H,O), w , 
Oxime. 104 5 
hz 
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T A B L E  XII .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O X Y L I C  A C I D S  
a )  Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing amide m.p.)* 

3-Ethoxypropionic acid 
3-Heptynoic acid 
2-Heptynoic acid 

Name 

-. 

1 

. 

d 

d 

- 

trans-Oleic acid 

Amide 

< 

q 

I 

I 

l 

I 

I 

l 

I 

2-Fluoropropionic acid 
2-Azidoisovaleric acid 
(2-Triazoisovaleric acid' 

(/,/-Lactic acid 

d 1-2-Azidopropionic acid 
(d,l-2-Triazoprop~onic 
acid) 

2-Ethyl-3-Hexenoic acid 
4-Phenoxybutanoic acid 
2-Methoxypropionic acid 
f-Citronellic acid (2.6-Di- 
methyl-1 -0cten-%car- 
boxyhc acid) 

2-Ethyl4methylpentanoii 
acid (Ethyl~sobutylacetic 
acid) 

2-Octynoic acid 
LMethyloctanoic acid 

5-Methylhexanoic acid 
1.3-Dimethylpentanoic aci 
I-Cyanopropionic acid 
1-Methyloctanoic acid 
I-Chlorocyclohexane 
carboxylic acid 

-Cyanobutanoic acid 
Methylneopentylacetic aci 
i-lsopropylbutanoic acid 
(2-Ethyl-3-methylbuta- 
noic acid) 

Xyclopentylpentanoic 
acid 
!-Methylcyclopentane- 
carboxylic acid 

t,4,4-Trimethylpentanoic 
acid 
~4Methylcyclohexane- 
carboxylic acid 
~clopentanecarboxylic 
acid 

Boiling 
point, 
.c 

120" 
1022 
1 35'O 

2165,25C 
(super- 
heated 
steam) 
60" 
82" ' 

122" 

121 5" 

132" 
197" 
i9I0 
117 906 

I ISZ0 

33'" 
49" 

12"' 
12l5 
42-5" 
0s2 
38-40" 

53-515 
08'* 
05" 

23" 

07Â 

18' 

30i3 

2327 

Melting 
point, 
.c 

- 
P 

Tolu] 
dide 
- 

$2 5 

107 

13-4 

- 

- 
~Bromc 
phenacy 

ester 

Methyl 
ester 

Ethyl 
ester Miscellaneous 

xplodes on 
heating 

i ]g  - 6 6  

thylamide, 53 

*Derivativedatagiven in order m p ,crystal color, solvent from which crystallized 
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T A B L E  XII .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O X Y L I C  A C I D S  

Name 

- - 

6-Bromobutyric acid (fl-Bromi. 
butanoic acid) 

trans-6-Ethyl-a-methylacrylic 
acid 

d I-a-Azidobutyric acid (d 1-a- 
Triazobutyric acid) 

Undecylenic acid (10-Undecen. 
1-oic acid 10-Hendecen-l -OM 

acid) 
2-Ethoxybenzoic acid (Salicylic 
acid ethyl ether) 

d 1-a-Bromopropionic acid 

n-Undecylicacid (n-Undecanoi 
acid. n-Hendecanoic acid) 

a-Chloroisobutyric acid (a-  
Chloroisobutanoic acid) 

a-Azidoisobutyric acid (a-  
Azidoisobutanoic acid a- 

Triazoisobutyric acid) 
Cyclohexanecarboxylic acid 
(Hexahydrobenzoic acid) 

a-Ketobutyric acid (2 Oxo- 
butanoic acid) 

Fluoroacetic acid 
Capnc acid (n-Decanoic 
acid) 

Bromochloroacetic acid 

2-Hexenoic acid 
n-Butylmethylglycolic acid 
3s-13-Docosenoic acid (Erucic 
acid) 

Levulinic acid (7-Ketovaleric 
acid, (3-Acetylpropionic acid) 

Pivalic acid (Trimethylacetic 
acid) 

f./-a-Methylhydrocinnamic 
acid (a-Benzylpropionic acid) 

1-Cyclohexenylcarboxylic acid 
t-Hexylmethylglycolic acid 
5-Acetyl-n-valeric acid (5- 
Acetylpentanoic acid) 
/. 1-a-Campholytic acid 
(1.5.5-Trimethylcyclopenten- 
4-carboxylic acid) 

9-Chloropropionic acid 

1.1-a-Ethylphenylacetic acid 
(d.1-a-Phenylbutanoic acid) 

Melting 
point. '( 

20 

24 

24 

24 5 

245 5 5  

25 7 

28 5, a 

134.6  
16 3 

3 1 

31 

31.30 I 

3 1 

31-2 
31 5 

31 5 

32 
33 
33-4 

33-5 deli1 

l l ,  w , 39  
Igr 

b) Solids (Listed in order of increasing m.p.)* 

- 
Boiling 

point '< 
- 
122" 

112'2 
CIS 

94" 
3 1 Â °  

275 

>00d 

!03 5 

L80.281 

1 g50 

150 2 

'33 

'825 

67-9 
6 8  70 

1 5  
sl d 

w 

!45-6 

63-4 

7 2  

07' 

'50 32s1 

62-5" 
I 240- 
3 

'04 

70 

- 

- 
Anilide 

- 

19, 100 

11  

i9 70, 
al 

46 

(cot ) 

'0 

10 

'5 

02, w 

32-3, 
I28 
(tor ) 

- 

- 
+Nun 
benzy 
ester 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

1 93 

- 
i-Bromc 
phenacy 

ester 

31, CIS 

46 

i8 2 

17, al , 
66 

2 5, 
61 0 
14 

5 6 

Amide 

92 3 

80 

38 9, bz - 
pet eth 

87 

132 

123 

103 

Ãˆ-  

185 6 

117 

108 
108, 100 1, 
98.99 

126,117 

$8 
!4 

107-8d 

155 7, 
153-4, et 
ac -pet 
eth 

'07 8,d 
113-4 

128 
i9 

103, w 

15-7.83 

Methyl 
ester 

p 145- 
50 

p 133 

I p 224 

1 p 200 

p 155- 
7, Do 
1 198 

- 
Ethyl 
ester 

I 

Miscellaneous 

n$ 14578 c i s  

n g  I 4485 

Cu salt, 232-4, 
Pb salt. 80 

D g  1 1433 

n g  1 3975.p- 
Nitrophenyl- 
hydrazone, 194 

n g  142855 

Phenyl ester, 
46 5, b p 266 

D 0 860" 

Oxime, 96 

Semicarbazone, 
144-6, ac a 

Nitrile, b p 
200-5 

Nitrile. b p 175- 
6, Di8 1 1443 
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T A B L E  X I I .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O X Y L I C  A C I D S  

a-Elhylpimelic acid 
Tridecylic acid (n-Tridecanonic 

acid) 
Lauric acid (n-Dodecanoic acic 
d.1-a-Bromoisovaleric acid 
Elaidic acid (trans-Oleic acid) 

2 4-Cyanohutanoic acid (y- 
Cyanobutyric acid) 

3 Dimethylneopentylacetic acid 
t 1 trans-2-Methyl-2-hutenoic acid 

(Angelic acid) 

5 Dibromoacetic acid 
5 a-Bromoisobutyric acid (a- 

Bromoisobutanoic acid) 
7 tert-Butylpropiolic acid 

? Hydrocinnamic acid ((3-Phenyl- 
propionic acid) 

3 (3-Cyanopropionic acid 

) Benzylpyruvic acid 

1 Bromoacetic acid 

! 2-Pentynoic acid (Ethylpropioli 
acid) 

I y-Phenylhutyric acid 
n-Pentadecylic acid (n-Penta- 

decanoic acid) 

i (3-Campholenic acid I 
I Myristic acid (Tetradecanoic 

acid) 
' Trichloroacetic acid 

a-Acetoxypropionic acid 
(0-Acetyllactic acid) 

1 j3-Acetylglutaric acid 

I sec-n-Amylmalonic acid (2- 
Ethylbutane-1.1-dicarboxylic 
acid, sec-n-Pentylmahc 
acid) 

b) Solids (Listed in order o f  increasing m.p.)* (Continued) 

Melting 
point, "C 

Boiling 
point 7 

- 
? Nitr, 
benz) 
ester 

16 3 

8 

9 5- 
40 
(cor 

0 

- 
p-Bromt 
phenac) 

ester 
Amide 

100 

100,99 
133, bz 
93-4.89 

90 

69 70, 
sealed 
tube 

7 1 
127-8 

156 
148 

105.82 

97, sealed 
tube 

180 

Â¥I 

146 

$4 
102 5 

36 

103 

141 

nono 
141-2, 
al -eth 

Methyl 
ester 

Ethyl 
ester 

~p 186 

J p 245 

> p 7515, 
Do 
0 9209 

' P  
220'"" 
Dm 
I 0353 

'P 
168-9 

;22 5 

p 168 

'1 b p  
243 5 

Miscellaneous 

'-Phenylphenacyl 
ester, 73 5, p- 
Chlorophenacyl 
ester, 56 

sobutyl ester, 
b p  177 2- 
Naphthylamide, 
135, bz , Heat- 
ing 2 hours in 
sealed tube - 
tiglic acid, 64-5 

-Toluidide, 63 

-Phenylphenacyl 
ester, 95 

. . 

emicarbazone, 
175d. Oxime, 
65, Phenylhy- 
drazone, 144-5 

itrile, 225, D2" 
0 9093 

henylhydrazide, 
123 
litrile, b p 
172-3 

*Derivative data given in order m p , crystal color, solvent from which crystallized 

1 94 
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T A B L E  X I I .  O R G A N I C  D E R I V A T I V E S  OF C A R B O X Y L I C  A C I D S  
b)  Solids (Listed in order o f  increasing m.p.)* (Continued) 

Name 

trant-Brassidic acid 
5-Phenylpentanoic acid 
'3-Cyclohexylacrylic acid 
8-Chlnroisocrotonic acid 

Margaric acid (n-Hepta- 
decanoic acid) 

Chloroacetic acid 

0-Bromopropionic acid 

Palmitic acid (Hexadecanoic 
acid) 

cu-2-Methyl-2-butenoic acid 
(Tiglic acid) 

Cyanoacetic acid 

Benzoylformic acid 

Acetoxyacetic acid 

2.3-Dibromopropionic acid 

3,3-Dimethylacrylic acid 
2-Furylacetic acid 
3,3,4,4-Tetramethylpentanoic 
acid 

4-Ketocyclohexanecarboxylic 
acid (4-Oxocyclohexane- 
carboxylic acid) 

d.1-2-Phenyllactic acid 

d-Chaulmoogric acid (d-w- 
Cyclopentyltridecanoic acid) 

Stearic acid (Octadecanoic 
acid) 

trans-Crotonic acid (trans-2- 
Butenoic acid) 

Melting 
point 'C 

59 7 
60 
60 
61 

61 2 

a 61 3, 
6 5 6 2  
y 5 2 5  

62 5 

62 7 

6 4 5  5 0  

66 

66 

66-8, bz 

67, stab , 
51, unst 

67 
67 
67 

67-8, bz - 
pet eth 

68 (+4 
H20). w 
94 (anh ), 
d 116-7, 
w . 1  
115 6, 
bz 

68 5 

70-1.696 

72, w 

Boiling 
)oint "C 

- 
!561Â 

154" 
195 
(subl ) 

!3116 

I89 

?2216 

198 5 
(tor ) 

145'' 

1 6OZ0 

106'O 

247-8*O 

I89 
(tor ) 

- 

- 
Anilide 

18 
)O 

108 

136 7 

30 6, al 

17, pet 
eth 

198-9 

?9-90, 
w 

35 

39 

35 5, al 

118.w. 
115 

Nitro 
xnzy! 
ester 

- 
-Bromo. 
ihenacyl 
ester 

Amide 

94 
109 
159 
110 

108, 106 

121 

I l l  

106 7, 
105 3, al 

75 6, bz 

19 -20  

91 

130 

108 

138 

101 2, di- 
chloro- 
ethylene, 
/ 625  
3 5, bz 

106, al 

109, 108 4 
al 

159-60, 
bz 

Methyl 
ester 

) p  142 

i p  130 

I p 80n, 
Dl7 
I 4897 

I p 200 

-> p 14OZ1 

'2 

3 p 121 

- 

Ethyl 
ester Miscellaneous 

-Naphthyl- 
amide, 174 

'litrile, 29-30, 
b p  218 9 
'litrile, 32-3, 
b p 206-8,2,4- 
Dinitrophenyl- 
hydrazone, 196- 
7d (cor ), 
Phenylhydra- 
zone, 64 

lemicarbazone, 
200d , Oxime, 
147, eth 

1.1-Et eth , 
60-2, Igr , d- 
Quinine salt, 
216d , al , /-I- 
Menthyl ester, 
55 5-6 0 

+62 inch1 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X I I .  O R G A N I C  D E R I V A T I V E S  OF C A R B O X Y L I C  A C I D S  

Name 

y-Bromocrotonic acid 

Caproylacetic acid 

3-Ketocyclohexanecarboxylic 
acid (3-Oxocyclohexane- 
carboxylic acid) 

2-Thienylacetic acid 
sec-Butylmalonic acid (Iso- 

pentane- 1.1 -dicarboxylic 
acid) 

Pbenylacetic acid 

Eicosanoic acid (Arachidic 
acid) 

Glycolic acid (Hydroxyacetic 
acid) 

a-Hydroxyisobutyric acid 
(2-Hydroxyisobutanoic acid 
Dimethylglycolic acid) 

a-Methylcinnamic acid 
2-Ketocyclohexanecarboxylic 
acid (2-Oxocyclohexane- 
carboxylic acid) 

n-Docosanoic acid (Behenic 
acid) 

/?-Iodopropionic acid 
a-Benzoylpropionic acid 

lodoacetic acid 
y-Chlorocrotonic acid 

Lignoceric acid (Tetracosanoic 
acid) 

j3-Methyladipic acid 
a-Benzoylbutyric acid (a- 

Benzoylbutanoic acid) 
d,/-a-Bromophenylacetic acid 

(4-Methoxypheny1)acetic acid 
Dineopentylacetic acid 
Dibenzylacetic acid 

(2-Tolyl)acetic acid 
a-Thienylglyoxylic acid 
A5-Campholytic acid (43.5- 
Trimethylcyclopentene-1- 
carboxylic acid) 

Citraconic acid (Methylmaleic 
acid) 

b) Solids (Listed in order o f  increasing m.p.)* (Continued) 

Melting 
point, "C 

74, lgr 

74d 

75 6, bz 

76 
76 

76 5, sub1 

77.75 

78 9,80 

79 

81,74 
81-2, eth 

81-2 

82,85 
82-3, bz - 
pet eth 

83 
83 

84 

85.91 
85-7 

86,84 

87.84 
88 
89 

90,88 
91 
9 1 

92d ,92-3 
91d,  
eth -1gr 

Boiling 
mint, "C 
- 

95-7rn 

!56 5 
(tor ) 
!W1 

1 2  

17 813 

23" 

- 

35-6 

6 

43, w 

32-3, 
w 

75, 
abs a1 

W H O  

170-1, 
ye1 , 
eth 

7 

17-8 

12 

17, w 

36, w 

01 2 

37-8, 
al 

'00 

55. 
abs al 

nono 
153, 
dl 

175 5, 
al 
7 

-Nitro- 
benzyl 
ester 
- 

5 

06 8 

0 5 

I 

70 6 

-Bromo 
ahenacyl 

ester 
- 

19 

i9 

38 

>8, acet 

11 

Amide 

101 

100 

148 
/I 242 

156 

108 9 

120, a1 - 
et ac 

128 

I I I 

101 142 
145-6 

35 
130-2, w 

148-9 

148, 144 

189 
1 40 
128-9, bz 

161 
$8 
30, Igr 

/I 185- 
7d 

Methyl 
ester 

Ethyl 
ester 

b p 97- 
gi5 Dl6 

- 4  

1 402, 
n I49C 

b p 127". 
Do 
0 9721 

b p  138" 

dl b p  
245-50"' 

b p  107- 
8". 
159-60i0 

50 

b P 
191-3"" 

b p  168- 
71i9 

A b p  
231 

Miscellaneous 

Nitrile, b p 127- 
814, Dl5 0 9914 

Semicarbazone, 
183-4, al , 
Oxime, 170d , 
w , Phenylhydra- 
zone, 125, ye1 

On prolonged 
heating at 1W - anh , 128 30 

Alcoholic sol + 
FeCI, -* blue 
color 

Phenylhydrazone, 
100 4, br , bz 

Nitrile, b p 73", 
Do I 1495 

p-Chlorophenacyl 
ester, 100 

Nitrile, b p 
1 34-53 

Nitnle, 29, b p 
242d 

*Derivative data given in order m p , crystal color, solvent from which crystallized 

1 96 
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- 
No 

- 
95 

I CX 

101 
1 0: 

10: 
lo^ 

10' 

1 Of 

101 

10s 
105 
1 I( 

I l l  
1 1 2  
113 

114 

115 

1 I6 

117 

118 

119 

126 

121 

T A B L E  X I I .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O X Y L I C  A C I D S  
b) Solids (Listed in order of  increasing m.p.)* (Continued) 

Name 

2-Bromobenzoylformic acid 

6-Chlorocrotonic acid 

Phenyl-n-propylglycolic acid 
(2-Chlorophenyl)acetic acid 

(4-Tolyl )acetic acid 
0-Chlorohydrocinnamic acid 

2-Hydroxy-3-phenylpropionic 
acid 

1,2,3,4-Tetrahydro-2-naphthoic 
acid 

Glutaric acid (1,3-Propane- 
dicarboxylic acid) 

3-Phenoxypropionic acid 
u-Crotonic acid 
Phenoxyacetic acid 

2-Benzofurylacetic acid 
1-Naphthylglycolic acid 
Citric acid 

LMethoxybenzoic acid (o- 
Anisic acid Salicylic acid 
methyl ether) 

'-Malic acid (Hydroxysuccinic 
acid) 

Ixalic acid 

icetylpyruvic acid (2,4-Diketo- 
n-valeric acid, 2.4-Dioxo- 
pentanoic acid) 

i-Butylmalonic acid (Pentane- 
I, 1 -dicarboxylic acid) 

x-Cyanohydrocinnamic acid 
(Benzylcyanoacetic acid) 

!-Chloro-6-methylbenzoic acid 

Pleuritic acid (9.10.16-Tri. 
hydroxypalmitic acid) 

Melting 
point. 'C  

93-101 

94 

94 
95, w 

95,91 
96 5, w 

97,96 

97 

98 

98 
99 
98-9'99 

100 
99 
99 124-5 
100 (+ 1 

H20). 
153 
(anh ) 

100 I 

100-1 

101 (+2 
H20) 
(rapid 
htng ), 
189 5 
(anh ) 
sub1 at 
150-60 

101, bz 

101 

101-2 

102, w 

102, w 

Boiling 
point, '< 
- 

206- 1 1 
sl d 

1 5915 

102 4 

!I2 
!85d 

!00 

- 
*Derivative data given in order m p , crystal color, solvent from which crystallized 

197 

~Nitrc 
benzyi 
ester - 

'I 69 

rl 

102 

1ono 
87 2, 
di 

124 5 
I 204 

- 

p-Brom( 
phenac) 

ester 
- 

il 

I36 8 

148 5 

rl 148 

13 

11 179 

- 

Amide Methyl 
ester 

J P  64 
7" DZZ 

7 4  

1 555, 
n g  
1 463 

) p  255 

6 1 

83-4 

13-4 

Ethyl 
ester 

p 180, 
184. D p  
1 1062, 
n g  
1 459 

76 

1 b p  
235-40 

P 
176-85" 

Miscellaneous 

'<itrile, 62-4, ye1 , 
Oxime, 162-4d 
-Naphthyl- 
amide, 169-70 

slitrile, 25, b p 
25 1.0-Tolui- 
dide, 174 

<itrile, b p 
267-8 

iitrile. b p 136 

Aononitrile, 
122 5-6 5, w , 
sub1 

Atrile, 82-3, pet 
eth 
lydrazide, 139- 
40, Azide, 50d , 
al 
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TABLE XII. ORGANIC DERIVATIVES O F  CARBOXYLIC ACIDS 

Name 

(2-Bromophenyl) acetic acid 

Benzylacetic acid 

Pimelic acid 

2-Toluic acid (2-Methylbenzoic 
acid) 

Allylmalonic acid 

(4-Chlorophenyl)acetic acid 

A'-Cyclogeranic acid (1 J.5-Tn 
methylcyclohexene-6-car- 
boxylic acid) 

d-Campholic acid (d-I ,2,2,3- 
Tetramethylcyclopentane-l- 
carboxyhc acid) 

Atropic acid (1-Phenylacrylic 
acid) 

I-Campholic acid 
Azelaic acid (Heptane-1.7- 
dicarboxylic acid) 

Methylneopentylglycolic acid 
trans4Methylcyclohexane- 
carboxylic acid 

CIS-Ã‡-ChloroaIlocinnami acid 

EthylmaIonic acid 
3-Toluic acid (3-Methyl- 

benzoic acid) 
I-Benzoyllactic acid (Lactic 
acid benzoate) 

2.4.6-Triethylbenzoic acid 
2-Phenylbenzoic acid 
I I-Naphthvl)glvoxvlic acid 
Broftiomalonic acid 

4-Bromophenvl )acetic acid 
2-Acetvlhenzoic acid (Aceto- 
phenone-o-carboxy lic acid) 

b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

103 4, 10' 

103 4d 

104-5, 
sub1 

104 5, 
107 8 

105. eth 

105-6, 104 

106, lgr 

W d l  
109 

106-7, w 

106-7 
106 5 

109 
I l l  

111 

I l l  
I l l  3, 
110-1 

112 

113 
113 
113 
I 3 d  

1 4 ,  sub1 
114-5 

- 

- 
Boiling 

mint, "C 

107 8 

mono 
108 9 
dl 

155 6, 
me al 
w 

2 5  

164 5, 
al 

91 

134 

mono 
107-8, 
dil al 
dl 
186 7 

138 9, 
al -w 

150 
I26 

- 

- 
~Bromi 
phenac! 

ester 
Amide 

186 7 

113 

dl 175 

142 8 
(tor ) 

175, al 

120 l , b z  
pet eth 

30, d 1 90 

121 2,w 

78-9 
nono 
93-5, 
dl 175 

1 I6 
226 

134, bz 

i t  214 
J4.97 

124 

156 
177 
151 
h 181,al 

192 4 
1 6 5 , w  

- 

Methyl 
ester 

Ethyl 
ester 

ti b p  
222-3 

12, b P 
260 

) p  101 
2 'O 

) p 220 

i p 124''. 
n g 
1 52605 

) p  228 

i p  157 
810 D25 

3 4 

I 1569 
n g 
15525 

1 p 288 

'I b p  
233-5d 
'0 

- 

Miscellaneous 

<itrile, b p 145 
7" 
Â¥iitrile 80 I .  I -  
Menihyl ester, 
41 

Aononitnle, b p 
223. Dinitrile, 
b p  217 8 
-Toluidide, 190, 
bz Nitrile. 30, 
b p 265-7 

iitrile, 73, An- 
hydride, 56, d l  
66 

anhydride, 57 8 

litrile, b p 269- 
70, 1-Naphth- 
ylamide, 155.2- 
Naphthylamide, 
177 

hitrile,  65-6 

Iitnle. 46 7 
Â¥xime 159,2,4- 
Dinitrophenyl- 
hydrazone, 186 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
I 

I 

198 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 
b )  Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

Pyrotartaric acid (Methyl- 
succinic acid) 

2-Phenoxypropionic acid 

3-Benzoylpropionic acid 

Benzylmalonic acid 

a' /-Tropic acid (3 Hydroxy-2 
phenylpropionic acid) 

Cuminic acid (4 Isopropyl 
benzoic acid) 

Â¥ I-Mandelic acid (a-Hydroxy- 
phenylacetic acid) 

1-Arabonic acid 

a-Chlorodiphenylacetic acid 

Â¥ 1-Citramalic acid (d 1-2- 
Hydroxy-2-methylsuccinic 
acid) 

4nilinomalonic acid 

t-Chloromandelic acid 

3-Nitrophenyl'tacetic acid 
is-2-Bromoallocinnamic acid 

3-Furoic acid (3 Furancar- 
boxylic acid) 

1-Cyclopentenylcarboxylic acid 
Cetylmalonic acid (Heptade- 
cane-1 ,I-dicarboxylic acid) 

m-l,3-Cyclopentanedicar- 
boxylic acid 

Â¥ I-trans-Camphenic acid 
(d 1-lran'i-Camphene- 
camphoric acid) 

Benzoic acid 

3.3.3-Trichlorolactic acid 
5-Nitrosalicylic acid 
Diethylmalonic acid 

,14-Tetradecanedicarboxylic 
acid 

Melting 
point Â¡ 

115 

1 15-6, 
112-3 

I I6 

1 17d , 121 

117 8 
d 130 

1 17-8, al 

118,d 
133 1 
134 

1 I8 9,al 

118-9d, 
bz -1gr 

119 

119d, al - 
Igr 

119 22, 
112 3 

120 
120 

121 

121 
121 5 20 ,  
ac a 

122 trans 
161 

122 3, 
ac a 

122.4, at 
100, sub1 

124 
125 (hyd ) 
125 

126 

- 
Boiling 
oint, "C 

- 

49 

- 
Anilide 

ion0 
159, el 
ac 
123. 
chl 
dl 200 
17 
US 9 
50. 145 

I 217 

51 2, 
al 

04 

8 

lono 
157d , 
w dl 
162, 
246 7, 
ac a 

26 

I 165, 
ac a 

60, 
boil 
50% al 
64 

63 

- 
-Nitro 
benzyl 
ester 
- 

'I 
1195 

23 4 

,9 

fc 91 

- 
B r o m o .  
~henacyl 

ester 
- 

19 0 

mono 
140 1 

mono 
130 50d 
Igr -al 

226 

96 
145 
mono 146 
di 224 

Methyl 
ester 

11 b p  
1 1215 

11 68 

'P 
I l l o 6 ,  
DiÂ 
1 4726 

11 44, eth 

i p  199t 

- 
Ethyl 
ester 

Miscellaneous 

emicarbazone, 
I8Id 

)initrile, 91, 79 

ditrile, b p 243- 
4734 

-Toluidide, 172 

anhydride, 219 

Ae eth , 90  2 
Et eth .81 3 

<itrile, 43 
Me eth 85-8, 
bz pet eth 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 

Name 

2.4-Dimethylbenzoic acid 

CIS-2-Chloroallocinnamic acid 
2-Benzoylbenzoic acid (Benzo- 
phenone-2-carboxylic acid) 

1.10-Decanedicarboxylic acid 
2-Thenoic acid (2-Thiophene- 

carboxylic acid) 
4-Bromopyromucic acid (4- 

Bromofuran-2-carboxylic 
acid) 

Maleic acid (CIS-Butenedioic 
acid) 

Tribromoacetic acid 
(1-Naphthy1)acetic acid (1- 
Naphthaleneacetic acid) 

trans-a-Bromocinnamic acid 
2.5-Dimethylbenzoic acid 
CIS-0-Chloroallocinnamic acid 

trans-Cinnamic acid 

Chloromalonic acid 

Sebacic acid (Decanedioic acid, 
Octane- 1.8-dicarboxylic acid) 

2-Furoic acid (2-Furancar- 
boxylic acid, Pyromucic acid) 

Malonic acid (Propanedioic 
acid) 

0-Acetylsalicylic acid (Aspirin) 

@-Campholytic acid (1 5.5-Tri- 
methylcyclopentene-2- 
carboxylic acid) 1 

2-Anilinoisovaleric acid 

Acetone-1,3-dicarboxylic acid 

/ I-CIS-Camphenic acid (d I cis- 
Camphenecamphoric acid) 

Phenylpropiolic acid 

b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, 'C 

127(anh 
90(hyd ' 

127 
128,91 
(+ 1 
H,O), 
w 

128 

129 

129 

130 
(+ 30% 
Fumaric 
a ), 137 
(pure) 

131, 135 
131,135 

131-2 
132 
132 

133 

133 

53, subl 

133-4, 13: 

134 8- 9 

135, rapid 
htng 

135 

135, w 

135d , et 
ac 

35-7 

136-7, 
subl 

- 

Boiling 
point, *< 

It 142, 
eth 

42 

68 

'1 201 

70 5, 
al 
ion0 
156d , 
dl 
252-3. 
al 

14 

42 

- 

141 

195 

mono 
198, 
187, 
ye1 , 
a\, di 
187, a1 

155, al 
159 6 

140 
134 5 

153, 10' 

li 118, 
w 

nono 
122 3, 
dl 
201 2 
23 5, 
al 
nono 
132, 
dl 230 
227-8, 
al 
36 

04, a l -  
w 

'I 155, 
a1 

'i 212 

28, 
126, 
125 - 

100 4 

di 91 
(co r 

1168 

i t  

73 5, 
72 6 

133 5 

A 85 

X) 5 

I3 

- 
pBrorn( 
phenac) 

ester 
- 

168 70 
190 

145 6 

it 147 

38 5 

179-8 1 

1 2  
I65 (cor ) 

185 

180 

155-6 

mono 
172 3, 
w 153 
sl d ,dl 
260, 181, 
me al 

122 
180 1 ,  
al 

119 
186 
76 

147 8 

A 170 

mono 170 
di 210, 
208 

142 3 

mono 
106 10. 
di 170, 
w -al 

138 

130 

102 3 

11 225 

Ã̂9 100, 
109 

Methyl 
ester 

Ethyl 
ester Miscellaneous 

Heated at 160 - 
a n h , 6 0 , b p  
202 

Mitrile, 20- 1 ,  
b p 255 6 

Di-p-bromo- 
anilide 239 

'henylhydrazide, 
194 

'henylhydrazide, 
194 

'henacyl ester, 
105 

)xime, 53 4 w 
Acids or alkalis - acetone b p 
56 + CO, 

Nelts under w at 
80 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

200 
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T A B L E  X I I .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O X Y L I C  A C I D S  
b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

(runs-Clutaconic acid 

3-Ethoxybenzoic acid 
Methylmalonic acid 

trans-a-Chlorocinnamic acid 

3-Thenoic acid (3-Thiophene- 
carboxylic acid) 

cu-Cyclobutane-1,2dicar- 
hoxylic acid 

2-Pyridinecarhoxylic acid 
(Picolinic acid) 

(3-Chloromethyl) benzoic acid 

S-Cbloro-2-nitrobenzoic acid 

Anhydrocamphoronic acid 

Butane-l,l,4-tricarboxylic acid 

iieso-Tartaric acid 

3-Nitrohenmic acid 
3-Bromo-4-toluic acid (2- 
Bromo-4-methylbenzoic acid) 

Z-Chloro-4-nitrobenmic acid 
[2-Nitrophenyl)acetic acid 
Furanacrylic acid (@-(2-Furyl)- 
acrylic acid) 

2-Anilinobutyric acid 

2-Naphthy1)acetic acid (2- 
Naphthaleneacetic acid) 

t-Chloro-2-nitrobenzoic acid 
frans-@-Chlorocinnamic acid 
!-Chlorohenwic acid 

2-Bromophenoxy )acetic acid 

Melting 
point, 'C 

136-8 

137 
137, 138d 

137-8 

I38 

I38 

I38 

138. w 

139, w 

139 

139 40, 
bz -et a( 

140 

140 
140 

140-2 
141, 138 
141 

141 

141-2, 14. 

142, w 
142 
142,140 

142 5, al 

Boiling 
oint, "C 

- 

86 

Anihde 

- 
mono 

167, 
d l  22i 

118, al 

164, eth 

202 3 

mono 
177 

mono 
193-4, 

Pa 
ye1 , w 

154 

168 

92, al 

I28 
114, 

118, 
Pet 
eth 

-Nitro 
benzyl 
ester 
- 

3 

4 1 

06 

~ B r o m a  
phenacy 

ester 
- 

130 

32 

06 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

Amide 

1390- 5 
217.206 

121 2 

180 

A 2 2 8 , ~  

107 

124 

154, eth 

A 187, 
189 90, 
dil me 
al 

143 
137, sub1 

172, al 
161 
168 9 

123, w 

200,205 

172, al 
118 
142,202 

151,al 

Methyl 
ester 

Ethyl 
ester 

' P  
20975, 
D," 
1 1719, 
n 
I 5705 

il b p  
238-42" 

' P  
168 925 

11 b p  
175 6". 
D" 
1 0726 

17.40- 1 

!6, b p 
278 

i p 293 
i p 243 

i p  160 
70" 

Miscellaneous 

icetic anhy- 
dride - anh 
88 

nhydride, 75 
71-3 

iitrile 67 al 
b p 258 60 
lethylamide, 
134, al -w , Di- 
methylamide, 
104 5 

hphenylhydra- 
tide 245 

itrile, 47 

litrile, 39 

litrile, 98 
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TABLE XII.  ORGANIC DERIVATIVES O F  CARBOXYLIC ACIDS 

Name 

Suberic acid (Octanedioic acid 
Hexane-I ,6-dicarboxylic acid 

Asaronic acid (2,4,5-Tri- 
methoxybenzoic acid) 

(2-Chlorophenoxy )acetic acid 

2-Nitrobenzoic acid 

Phthalonic acid 

(2-Hydr0xyphenyl)acetic acid 

2-Anilinovaleric acid (2- 
Anilmopentanoic acid) 

Diphenylacetic acid 
Diglycolic acid 

Oxanilic acid 
(4-Hydroxypheny1)acetic acid 

2-Bromobenzoic acid 
Benzilic acid (a-Hydroxy- 
diphenylacetic acid) 

Citric acid (2-Hydroxypropane 
1,2,3-tricdrboxylic acid) 

(4-Nitrophenyl (acetic acid 
2.5-Dichlorobenzoic acid 
Phenylmalonic acid 
Adipic acid (Butane 1.4- 
dicarboxylic acid) 

(4-Bromophenoxy (acetic acid 

Phenylpyruvic acid 
3-Bromobenzoic acid 
2,4,6-Trimethylbenzoic acid 
2-Chloro-4-methylhenzoic acid 

14-Chlorophenoxy )acetic acid 

3<1-Naphthyltpropionic acid 
Tartronic acid (Hydroxy- 

malonic acid) 

Benzoylpyruvic acid 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, 'C 

144. 139 
4 1 

144, bz - 
pet eth 

145 6,w 

146 

146 

147 149, 
141 

147-8, 
al -w 

148 
148, 142 

148 9 
148 50, 
148. w 

150 
150 

153 (slow 

htng ) 
153 
153 
153 
153 Tf 

1 (tory 

153-4 dl 

154 
155 
155. 153 
155-6 

155 6, w .  

158 
156 
156 8d 

156 8d 

(+ 1 
H20). 
al -w 

- 
Boiling 

roint 'C 

mono 
128 9, 
d i  
186-7 

154 5 

121 

155 

mono 
176 d i  
208 

180 
mono 
118. 
d l  152 
eth al  

(2 1) 
A 154 

141 
174 5 

fri 192, 
al  -w 

I98 

nono 
151 3 
w d i  
240 I 
dl 

I36 

125 

- 
~ N i t r c  
benzyl 
ester 

- 
p-Brorni 
phenac) 

ester 
Amide 

mono 
125 7. 
d i  216- 

184 5 

149 5 

176 

a 179d 
f l  155d 

u 8 

99, eth - 
pet eth 

1675 8 0  
mono 13: 

228 
175 

155 
153, chl . 

154 5 
tr1 210 

5d 
198 
155 
233 
mono 

125 30, 
w , d l  
220 

155 
188 
182 

133 

1 04 
A 198, 

dl1 al , 
195-6d 

138d 

- 
Methyl 
ester 

Ethyl 
ester Miscellaneous 

Nitrile, 112-4, al 

Phenylhydrazone, 
171 2 

Nitrile, 5 1, pet 
eth 

Benzoate o f  amide. 
167 9 

icetate, 98. dc a 

1'riphenyl ester, 
124 

Diphenyl ester, 
105-6, al  -w 

Phenyl ester, 73, 
al  

3xime. 159 

Mitrile, 61 -2, 
sub1 

. . 

I-Oxime, 98- 
lOOd ( + I  H,0) 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 

202 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 

Name 

Cyclobutane-1.ldicarboxylic 
acid 

3-Chlorobenzoic acid 

Salicylic acid (2 Hydroxv- 
benzoic acid) 

1-Naphthoic acid 

2-lodobenzoic acid 
2-Anilinopropionic acid 

4-Dibenzothienylacetic acid 
Alloxanic acid 

5-Chloro-3-nitrosalicylic acid ( 
Chloro-2-hydroxy-3-nitro 
benzoic acid) 

2-Benzofurylacetic acid 
Cholanic acid 

4-Nitrophthalic acid 

Itaconic acid (Methylene- 
succinic acid) 

5-Bromosalicylic acid (5- 
Bromo-2-hydroxybenzoic 
acid) 

6-Chloro-3-nitrobenzoic acid 
3.4-Dimethylbenzoic acid 
Tricarballylic acid (Propane- 

1.2.3-tricarboxyltc acid) 
Mesitylenic acid (3.5-Dimethyl 
benzoic acid) 

d.1-Phenylsuccinic acid 

Mesitylacetic acid 

3-Chloro-4-hydroxybenzoic aci 

/-Tartaric acid 

b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

157. w 
158 

158 155 

158 3. 
sub1 
at 76 

161 2 
(tor ) 

162 
162, w 

162 
162 3 d ,  
eth 

163 

163 
164, ac a 

165 

165 

165 

165, w 
166, 164 
166 

166 

167-8.84 
(anh ). 
d l  173 
4 

168 

169 70, 
w , 164-5 

169 71 

A 214 
5 

122 5 
dl 

I36 

162 3 
I64 

141 
127. dl 

192 

nono 
151 5, 
eth 

'22 

04. lo! 
ri 252 
PhNO 

nono 
( 4  
175. 
mono 
(18) 
171, 
di 222 

nono 
180d , 
194 
(tor ), 
ac a .  
di 
263 
4d . al - 

- 
-Nitr 
benz) 
ester 
- 

07 

7 x 

I I 

I 90 

16: 

- 
~Brom 
phendc 

ester 
Amide 

di 275 7 

I M 

142 139 

202 205 

1 0  
144 

206 
191,w 

199 

210 
175 

200d 

A 191 2 
8, al 

232 

178, w 
130 
in 205 
7d 

133 

nono (a)  
158 9 
mono 18) 
145, dl 
211 

2 10 

180 2 

won0 
171-2,dj 
196d , al 

Methyl 
ester 

Ethyl 
ester 

b P 
21s " 
di b p  
222 6 

b p 245 

3 b p  
2 34 
231 5 

3 p 272 

115, acet - 

chl 
)I,  al 

)3-4,80% 
al 

$0 

8 9 

'7 8 

Miscellaneous 

lihydrazide 
109 10 dl -w 

itrile, 92, al 
N-Acetyl, 143, 
w 

henylamide 99, 
Mh 

+21 74in 
;hl , Propyl ester 
56-7, Butyl 
isler, 53 

trile, 105-6 

trile, 155 

?enylhydrazide, 
!40 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 

I Name 

Azobenzene-3-carboxylic acid 

2.2-Diphenylpropionic acid 
8-Chloro-I-naphthoic acid 

4-Bromo-2,5dimethylbenzoic 
acid 

5-Chlorosalicylic acid (5- 
Chloro-2-hydroxybenzoic 
acid) 

4-Chloro-2-methylbenzoic acid 
2.4-Dibromobenzoic acid 
3-Aldehydeobenzoic acid (3 

Formylbenzoic acid) 

3-Thianaphthenecarboxylic acit 
Apiolic acid (2.5-Dimethoxy 
3,4-methylenedioxybenzoic 
acid) 

Allomucic acid (2,3 4,5-Tetra- 
hydroxyadipic acid) 

1 8-Bromo-I-naphthoic acid 

3-Phenanthrylacetic acid 
Acetylenedicarboxylic acid 
4-Toluic acid (4-Methylbenzoic 

acid) 

6-Bromo-3-nitrobenzoic acid 
5-Bromo-2,4dimethylbenzoic 
acid 

Veratric acid (3 4 Di 
methoxybenzoic acid) 

N-Benzovlanthranilic acid 
(2 Benzarnidobenzoic acid) 

4-Chloro-3-nitrobenzoic acid 
3,s-Dinitrosalicylic acid (3.5- 
Dinitro-2-hydroxybenzoic 
acid) 

4-Fluorobenzoic acid 
4-Chloropicolinic acid (4- 
Chloropyridine-2-carboxylic 
acid) 

24-Dinitrobenzoic acid 
2-Naphtboic acid 

3-Bromosalicylic acid (3- 
Bromo-2-hydroxybenzoic 
acid) 

2-Anilinoisobutyric acid (2- 
Anilinoisobutanoic acid) 

4-Anisic acid (4-Methoxy- 
benzoic acid) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point -C 

170 I, 
or , al 

171 175 
171 2, 
al -w 

171 5 2 5, 

Igr 
172 w 

172 
174 
175 

175 
175, w 

176d , w 

178, bz 

178 
179 
179 80, 
sub1 18: 

180 
180 I 

181 (anh ) 

181 

181-2 
I82 (anh ) 

174 
(+ I  H , 0 :  

182 1826 
182d 

183 
184,185 5 

184 

184 5, 
w 

- 
Nitro 
benzy l 
ester 

Methyl 
ester 

i8, me al 

'0, b p 
249d 

i3 

'1-2, w 

3 ,  pet 
eth 

i2 

00 

3 ,  me a1 

i7-8 

-Bromo- 
phenacyl 

ester 

53 

158 

152 

Amide 

198-9, 
or , al 

149 
207 5, red 

al 
209- 10 

226-7 

183 
198 
190d 

198 

175 6 , w .  
di 2096 
w 

179-80 

176 
di 294d 
160,158 

197-8 
197 5-8 5 

1 64 

2 18-9 

156, al 
181 

154, 154: 
158,152- 

203 
192-3, al 

195 
165 

136 

167,162- 
3, w 

'5 

> p 258 

Nitrile, 165-7, 
Phenyl ester, 
81-3. Me eth , 
81-2. Et ester, 
118 

Nitrile, 67 

) p 278 Nitrile, 79-81, 
eth , Semicar- 
bazone, 265, 
Phenylhydra- 
zone. 164 

It 139-41 
a1 

Nitrile, 35 
Phenyl ester, 68, 
pet eth 

Nitrile, 49-50 

Nitrile. 135 5, 
al -w 

Polyphenylhydra- 
zide, 2 18d , al 

9 ,  yel 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

204 

Nitrile, 100-1 
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T A B L E  X I I .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O X Y L I C  A C I D S  

Name 

2-Carboxypheny1)acetic acid 
(Homophthdlic acid) 
ketylantbranilic acid 

iuccinic acid (Butanedioic acid 
Ethane-! ,2-dicarboxylic acid) 

5-Bromopyromucic acid (5- 
Bromofuran-2-carboxylic 
acid) 
-1ippuric acid 
1-Iodobenwic acid 
Â¥-Bromo-2-tolui acid (4- 
Bromo-2-methylbenzoic acid) 

!-Cyanobenzoic acid (Phthalic 
acid mononitrile) 
8-Nitroanisic acid (4-Methoxy- 
3-nitrobenzoic acid) 
uorene-2-acetic acid 
Zoumarin-3-carboxylic acid 
/-Camphoric acid (1.2.2- 
Trimethylcyclopentane-1,3- 
dicarboxylic acid) 

-Bromophthalic acid 

i-Bromo-3,s-dinitroknwic a c i ~  

lutane-1,2,3,4-tetracarboxylic 
acid (low melting form) 

mthroxanic acid 
t-Chrysenic acid (0-2- 
Naphthylbenzoic acid) 
-Ascorbic acid 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

- 
Boiling 

mint. '< 

167 8, 
at 

won0 
148 5, 
dl 230 
al 

208 

I63 

!50 
nono 

(a) 
204, 
209 
10, 
mono 

(@) 
196, dl 
226. dl, 
I 226 

87 
(rapid 
htng ), 
al -w 

- 
+Nitro 
benzyl 
ester 

- 
i-Brom 
?henac 

ester 
Amide 

'28 

177, al 

nono 157 
dl 260d 
w 

44 5 

83 
86 
80 

73 

6 6  
'36 
nono (a- 
amide-@- 
acid) 
176, 
mono 

(6 - 
amide-a- 
acid) 
182-3.di 
192-3 

88, pa 
ye1 , al - 
w 
'i 181d. 
dll 

H2SO4 
tetra 
310d. w 
11-2, w 
69 70 

Methyl 
ester 

Ethyl 
ester Miscellaneous 

Nitrile, 133, w , 
N-Methylamide, 
172 dl 

Hydrazide 
135 5 60, 
Azide, 66 7 

Nitrile. 70 

ditrile, 182 

inhydnde, 132-4 

ledting - 
monodnh of  
high melting 
!orm 

i ] g  +48inme 
al , Diphenyl- 
hydrazone, 
178d , red, Di-p- 
nitrophenyl 
hydrdzone 
262d dl D i  
2 4 dinitro 
phenylhydrd- 
zone, 282d , 
br -red 

'Derivative data given in  order m p., crystal color, solvent from which crystallized 

205 
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T A B L E  X I I .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O X Y L I C  A C I D S  

Name 

Chlorofumaric acid 

N-Methylacetylanthranilic acid 

Coumarilic acid (Coumarone- 
2-carboxylic acid) 

DimethylmaIonic acid 
tram-Aconitic acid 

Benzylidenemalonic acid 

4-Ethoxybenzoic acid 

rrans-3-Nitrocinnamic acid 

Chrysodiphenic acid (2-Phenyl- 
naphthalene-1,2'-dicarboxylic 
acid) 

3,4-Dihydroxyhenzoic acid 
(Protocatechuic acid) 

5-Hydroxybenzoic acid 

Phthalic acid (Benzene-1.2- 
dicarboxylic acid) 

9.4-Dichlorobenzoic acid 

4-Chloromethyl) benzoic acid 

5-Bromo-2-nitro-4-toluic acid 
(2-Bromo-4-methyl-5 nitro- 
benzoic acid) 

t-Bromo-3-nitrobenzoic acid 

/./-Tartaric acid 

-M-Apocamphoric acid 

b,5-Dinitrobenzoic acid 

b )  Solids (Listed in order o f  increasing m.p.)* (Continued) 

-- - 

Melting 
point *C 

191 2, 
ac a 

192 3 

192 3 , w  

193, sub1 
194 5d 
(tor ), 
cis 125 - tran r 
on heat- 

ing 
195 6d 

198 195 ( 

199 cis 
138 

199 

199-200d 

200, sub! 

200 6, 191 
(sealed 
tube), 
230 
(rapid 

htng ) 

201 2, 
208 9 

203 

203.200 

203 4 

203-4 
(+ 1 
H z 0 )  
205 6 
(anh ) 

204, w , 
trans 
190-1. w 

204-5 

- 
Boiling 
oint "C 

- 
P 

oluidide 

- 

63 d ~ l  
al 

wno 
150 
(slow 
htng ), 
160 5 
(rapid 
htng ), 
dl 201 

i 189, 
CIS, 
mono 
170d . 
al 

- 
.-Nitro 
benzyl 
ester 

- 
B r o m ~  
henacy 
ester 

Amide 
Methyl 
ester 

fi b p  
224 

li 44 

-mono 
171 5, 
me al , 
2'-mono 
124. 
di 90 
345  w 

04 

- 

Ethyl 
ester 

Miscellaneous 

ithyl ester amide, 
102 
1-Methylamide, 
171 2 N-Ethyl- 
amide, 140 
iitrile, 36, 
Phenyl ester, 101 

leal Itaconic 
acid, 165 

lononitrile, 183 
Dinitrile, 87 

iitrile, 79 80, 
al , b p 263 
iitrile, 132 

iitrile, 120 

inhydride, 178, 
al 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

206 
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T A B L E  X I I .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O X Y L I C  A C I D S  

Name 

Mesaconic acid (Methylfumari 
acid) 

5-Bromo-3-nitro-4-toluic acid 
(6-Bromo-4-methyl-2-nitro- 
benzoic acid) 

Anthracene-9-carboxylic acid 
(meso-Anthroic acid) 

Vanillic acid 

ram-2-Coumaric acid (tram-2 
Hydroxycinnamic acid) 

Dxamic acid 
Pentamethylbenzoic acid 
l-Coumaric acid (4-Hydroxy- 
cinnamic acid) 

'runs-2-Chlorocinnamic acid 

!,4-Dihydroxybenzoic acid 
(B-Resorcyhc acid) 

LDibenzofurylacetic acid 
Hucic acid 

I-Chloroanisic acid (3-Chloro- 
4-methoxybenzoic acid) 
I-Hydroxybenzoic acid 

'iperic acid 
I-Chloro-2-naphthoic acid 

I-Nitrophthalic acid 
kcenaphthene-5-carboxylic acid 
I-Cyanobenzoic acid 
(Terephthalic acid mono- 
nitrile) 
LPhenylbenzoic acid 
-Hvdroxv-2-naphthoic acid 

b) Solids (Listed in order of  increasing m.p.)* (Continued) 

Melting 
point "C 

204 5 
(car ), 
sub1 

206 

207, pa 
ye1 , al 

'07,210 

lo7 8d , 
sub1 , w 

'10 
'10 
'10 3,20( 
(anh ) 

!12, yel , 
al 

1 3 d  (ra- 

pid 
htng ), 
216d. 
217 

1 3  

1 4  
14d 
(varies 
with 
htng 
rate) 
223 255 
1 4  5 

15.213- 
4 210 

1 6  
1 6  7,me 
al -w 

1 8  
1 9 ,  bz 
'19,214 

2 1 
22 3 
(tor ) 

- 
Boilinf 

point "i 

- 
P 

oluidid 

nono 
( a )  
202. 
mono 
(0) 
163, 
dl 

185 7 

48-9 

76 

26-7 

96 7, 
ye1 , 
w 

I 234 

79 

$3-4, 
ac a , 
249 
tor ) 

-Nitr( 
benzy 
ester 

i 13' 
(cor 

40d 

52 5 

38 9 

10 

SO 2 

15 

$9 

w 

t-Bromi 
phenac! 

ester 

mono ( a )  
222, 
mono ( 0  
174. dl 

176 5 

171 

209d 

419d 
206 
194 

168 

222 

216,pa 
ye1 . 
al -w 

212 
won0 

192d , 
dl 220 

193 

I62 (+ 1 
H20), w 

'37 

/I 201d 
I98 
223 

'23 
'17 8 
(tor ), 
ye1 , al 

Methyl 
ester 

Ethyl 
ester 

- - 

Miscellaneous 

-litrile, 130, sub1 

ditrile, 170-2, 

Igr 

~cetate, 154 5. 
146, bz 

icetate, 200 5 

litrile, 40 

.oses H ,0  of 
crystallization at 
100 Easy loss 
of CO, gives 
m p varying 
from 194 to 236 

litrile, 110-1 

'Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X I I .  O R G A N I C  D E R I V A T I V E S  OF C A R B O X Y L I C  A C I D S  

Name 

I 4-Hydroxy-2-naphthoic acid 
! 5-Bromo-3-nitro-2-toluic acid 

(4-Bromo-2-methyl 6 nitro- 
benzoic acid) 

3 I--- 9-F)uorenecarboxylic acid 

Methyliminodiacetic acid I 

> 

2,4,6-Trinitrobenzoic acid 
Piperonylic acid 
5-Nitrosalicylic acid 
4-Chloro-3-hydroxy-2-naphthoi' 
acid 

I-Phenanthroic acid 
3-Pyridylacrylic acid 
4-Bromo-3-hydroxy-2-naphthoii 
acid 

Biphenyl-2.2'dicarboxylic acid 
(2 2 Diphenic acid) 

I 4-Chloro-I-hydroxy-2-naphthol 1 acid 

3-Chloro-2-nitrobenzoic acid 
Benzophenone-2.4dicarboxylic 
acid 

5-Bromo-2-hydroxy-3-toluic 
acid (5 Bromo-2-hydroxy 3- 
methylbenzoic acid) 

2-Thianaphthenecarboxylic acid 
Butane-1.2,3,4-tetracarboxylic 
acid (high melting form) 

1 

1 trans-2-Nitrocinnamic acid 

7-Bromo-I-naphthoic acid 

1 

2-Chloroquinoline-3-carboxylic 
acid 

4-Nitrobenzoic acid 
Azobenzene-4-carboxylic acid 

3-Pyridinecarboxylic acid 

1 4-Chlorobenzoic acid 

7-Chloro-I-naphthoic acid 

3-Chlorocinchonic acid 
(2-Chloroquinoline-4- 
carboxylic acid) 

b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

225 6 
226 

227 230, 
225 

227 233 
229 

227d 

228 
229,228 
229 30 
231, yel 

232 
233 
233-5d, 
ye1 , a l -  
ac a 

234, al 

235 w 
235, w 

236 

236 
236-7 
(slow 
htng ) 

237 (cor ), 
60% al 

'37 8 
235,232 

240, cis 
146-7 

240 

24 1 
24 1, red, 
al 

243,240 

243, 
60% al 

244, al 

Boiling 
wint *C 

P 
oluidide 
- 
'06 

43-4 

50 

04, 192 

Anilide 

- 

nono 
176, di 
229- 
30, al 

!24 

161-2 

180-1 

186 

25, 
al -w 

ti 168, 
acet 
(slow 
htng ) 
'02, 
al -w 

15, 132, 
bz - 
Igr , 
265, w 

!11,20^ 

94, al 

85, al - 
w 
02, al 

Nitro 
benzyl 
ester 

- 
+Bromo 
ahenaql 

ester 

- 
Amide 

217 8 
235 

25 1 

mono 19: 
190 \.d, 
212,w 

mono 165 
di 169 

264d 
169, al 
225 
225 

284 
I48 

/I >288 

75-8 

177 
11 169d 

247, 
50% al 

128,122 

185 

>oc- 1 

'01, 198 
>24-5, red 

179, 170 

!37, 
50% al 

134-5, a1 . 
w ,276-1 
(after 
fusion) - 

Methyl 
ester 

16, yel 

etra 
63-4, Igr 

4, 
60% a1 
9-90, 
acet 

Ethyl 
ester 

12-3 

'5 

6 

'7 
6-7, or - 
red, al 

1 p 238 

4 5 

t - 

Miscellaneous 

litrile, 106-7, 
sub1 

cetate, 183 

-Toluidide, 148- 
9, m-Toluidide, 
188-9 

h-imide, 320d , 
w 

litrile, 120-1, 
br , bz , PropyI 
ester, 64, red, 
Igr 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES O F  CARBOXYLIC ACIDS 

Name 

5-Chloro-I-naphthoic acid 

Azobenzene-2,2'dicarboxylic 
acid 

Anthracene-I-carboxylic acid 
(a-Anthroic acid) 

2-Amino-9,lO-anthraquinone-l- 
carboxylic acid 

4-Bromobenwic acid 

9-Phenanthroic acid 
4-Bromocinnamic acid 
Cinchoninic acid (Quinoline-4- 
carboxylic acid) 

Gallic acid (3.4.5-Trihydroxy- 
benzoic acid) 

1-Acenaphthoic acid 
2-Phenanthroic acid 
Cinchomeronic acid (Pyridine- 
3,4-dicarboxylic acid) 

5-Bromo-1-naphthoic acid 
Chelidonic acid (y-Pyrone-2.6- 
dicarboxylic acid) 

4-Iodobenzoic acid 
5-Chloro-2-naphthoic acid 
3-Phenanthroic acid 
Quinoline-3-carboxylic acid 
l-Chloroanthraquinone-2- 
carboxylic acid 

Anthracene-2-carboxylic acid 
(fl-Anthroic acid) 

frons-4-Nitrocinnamic acid 
Fumaric acid (trans-Butanedioi 
acid) 

Muconic acid 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

245.24 1 -: 
subl 

245, dk 
ye1 , al 

245, ye1 , 
a1 ,252 

250 2, or 
red 

251-3 

251,253 
251 3 
253 4 (+ 1 
or 2Hz0  

253-4d, 
222-40d 

256 
260 
260d , w 

261,256 
262 

270,265 
270, a1 
270 
272 
272, pa 
ye1 , a1 

'81, yel , 
al 
'85 
'86-7, 
(sealed 
tube), 
> 200, 
subl , 
293-5 

!89d 
(slow 
htng ), 
306 
(rapid 
htng ) 

- 
Boiling 

mint 'C 

- 
-Nun 
benzy 
ester 

- 
~Broma 
phenacy 

ester 
- 

34 

46 

91 

nono 
215d. 
red-br , 
et ac . 
dl 294d 
red-br , 
ac a 

260. a1 

300, o r ,  
PhNO, 

189-90, v 

Methyl 
ester 

A 101, 
red, me 
a1 

108,ac a 

30 
24 

3-mono 
I82 
4-mono 
154-72, 
di 141 

ii 1225 

3 l 

161 5, yel 
acet , 15 

i1 102, 
b p  19; 

Ethyl 
ester 

12 

11 85, pa 
red, al 

3 , b p  
17315 

-mono 
131-3, 
bz .dl 

b P 
1722' 

8-9 
Â¥27 di 63 

5 

42, ye1 , 
a1 

34-5 

wno 66, 
di b p  
218 

Miscellaneous 

'litrile, 145 

'litrile, 126, ye1 , 
Phenyl ester, 
207-9, ye1 

-Phenylphenacyl 
ester, 193 

slitnle, 102 

mide, 229-30, 
sub1 

'litrile, 147, subl 
+Phenylphenacyl 
ester, 195-8d 

^itrile, 144 

knzyl ester, 135- 
6, ye1 , al 

At 230 -> maleic 
anh 56 

rans-trans 296- 
8, cis-cis 195 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XII. ORGANIC DERIVATIVES OF CARBOXYLIC ACIDS 

Name 

9.10-Anthraquinone-2- 
carboxylic acid 

9.10-Anthraquinone-l- 
carboxylic acid 

Bromoterephthalic acid 
(2-Bromobenzene-l.4- 
dicarboxylic acid) 

Terephthalic acid (Benzene- 1,4- 
dicarboxyhc acid) 

Chloroterephthalic acid (2- 
Chlorobenzene-l ,&dl- 
carboxylic acid) 

4-Pyridinecarboxylic acid 
(Isonicotinic acid) 

9,10-Anthraquinone-22- 
dicarboxylic acid 

Isophthalic acid (Benzene-1.3- 
dicarboxylic acid) 

Benzophenone-4,4'dicarboxylic 
acid 

rrimesic acid (Benzene- 1,3,5- 
tricarboxylic acid) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

290-2, 
ye1 , 
ac a 

293 4, pa 
ye1 , 
ac a 

299 

500, sub1 
without 
melting 

> 300, w 

124 

!40-2, 
ye1 , 
ac a 

148, sub1 

u bl 
<360 
8 0  (cor ) 

Boiling 
oint "C 

- 
P 

oluidide 

5 8  60 

!88 9, 
Pa 
ye1 , 
PhNO 

'1 334 
7, 
PhNO 

I 

118- 
20d , 
ac a 

- 
.Nitro 
benzyl 
ester 

- 
-Bromo 
ihenacyl 

ester 
- 

<i 225 

79 1 

197 
(sealed 
tube) 

Amide 

mono 
> 340, 
br , ac  a 

mono 280 
di 280 

Meihyl 
ester 

Ethyl 
ester 

47 

69, ye1 , 
al 

.i 132 3, 
al 133 
after sin- 
tering at 
127 

Miscellaneous 

Nitrile, 247, ye1 , 
ac a 

Anhydride, 290 

Basalt (+6 H,0) 
very soluble- 
differentiates 
from Tereph- 
thalic acid 

Dinitrile, 204-5 
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV

The derivatives of three classes of compounds (carboxylic acids, acyl hahdes and acid anhydrides) are
essentially the same as those of carboxylic acids, and are prepared either directly from the acid or via the acyl
hahde All of them appear therefore under the same title

Hydrolysis of acid hahde or acid anhydride to the corresponding carboxylic acid

RCOC1 + H2O RCOOH + HC1

Acid

(RCO)2O + H2O Na°H > 2RCOONa > RCOOH

Acid

From the acyl hahde in water
For directions and examples see Wild, p 180
From the acyl halide with aqueous sodium hydroxide
See Vogel, p 369, Wild, p 180
From the acid anhydride with water
See Vogel, p 376, Wild, p 184, A C D Rivett and N V Sidgwick, J Chem Soc , 97,1677(1910)
From the acid anhydride with aqueous sodium hydroxide
See Lmstead, pp 16 7 Wild, p 184

Amide *

RCOOH S°C'2 > RCOC1 N"3 > RCONH2 + NH4C1

Acid
chloride

RCOOH + NH3 RCONH2

(RCO)2O + NH3 RCONH2

Amide

Acid chloride is prepared from the acid and thionyl chloride Amide is formed on addition of aqueous
ammonia

For directions and examples see Cheroms, p 440, Shnner, p 200, Vogel, p 361, Wild, p 181
From the acid chloride in benzene with aqueous ammonia
See D Swern, J M Stutzman and E T Roe, J Amer Chem Soc ,71, 3017(1942)
By passing gaseous ammonia through a benzene or ether solution of the acyl chloride
See Lmstead, p 14, Wild, p 182
From the neat acid with gaseous ammonia
See J A Mitchell and E E Reid, J Amer Chem Soc ,53, 1879(1931)
From the acid anhydride with aqueous ammonia
See Wild, p 184, 185

Amlide *

RCOOH -

(RCO)2O H

L P II Mil

L C IT Mil

D/^/^MHP 14

t DrT^MII/"^ II

Amlide

t- ^6n5r>m3 ci

1- H2O

r C6H5NH3
+RCOO

From the acid chloride (prepared from the acid and thionyl chloride) and aniline in benzene or in ether
For directions and examples see Cheroms, p 445, Lmstead, p 14, Shrmer, pp 98, 200-1, Vogel, pp 361,

369, 458, Wild, p 182, P W Robertson, J Chem Soc, 115, 1210(1919)
From the acid chloride with aniline in aqueous sodium hydroxide
See Wild, pp 181,219
From the acid and aniline at high temperatures
See Vogel, p 362

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives

186
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E X P L A N A T I O N S  A N D  R E F E R E N C E S  TO T A B L E S  XU, XI11 A N D  XIV (Continued) 

From the sodium salt of the acid with aniline and concentrated hydrochloric acid 
See Shriner, p 201, Wild, p 154 
From the acid anhydride with aniline without solvent 
See Linstead, p 17, Vogel, p 377, Wild, p 185 
From the acid anhydride with aniline in benzene 
See Linstead, p 15, Wild, p 185 

SOCl2 p-CH3C6H4NH2 
RCOOH - RCOCI RCONHC6H4CH3-p + p - ~ ~ 3 ~ 6 ~ 4 ~ ~ 3 + ~ l -  

From the acid chloride with p-toluidine in ether or benzene 
For directions and examples see Cheronis, p p  441,444,458, Linstead, p 14, Shriner, p p  200-1, Vogel, p 

From the acid and p-toluidme at  high temperatures 
See Cheronis, p p  441,442-3, Vogel, p 362 
From the sodium salt of the acid, p-toluidine and concentrated hydrochloric acid 
See Shriner, p 201, Wild, p 154 
From the acid anhydride with p-toluidine without solvent 
See Cheronis, p 459, Linstead, p 17 
From the acid anhydride with p-toluidine in benzene 
See Wild. p 185 

1 - and 2-Naphthylamide * 

SOCh I -  or 2 CloH7NH2 
RCOOH Ã‘Ã‘Ã‘ RCOCI RCONHCloH7 + CK^NH~'CI- 

(1 or 2-) 
From the acid chloride with the naphthylamine 
For directions and examples see ~ h e r o k s ,  p 446, P W Robertson, J Chem Soc , 115, 1210 (1919) 

p-Nitrobenzyl ester * 

RCOONa + p-N02C6H4CH2X -* RCOOCH2C6H4N02-p + NaX (X = c l ,  Br, I) 
p-Nitrobenzyl ester 

From an aqueous solution of the sodium salt of the acid, with thep-nitrobenzyl halide in ethanol 
For directions and examples see Cheronis, p p  447, 448, Shriner, p 200, Vogel, p 362, Wild, pp 144 5 
From an aqueous solution of the sodium salt of the acid with p-nitrobenzyl bromide in acetone 
See F F Blickeand F D Smith, J Amer Chem Soc ,51, 1947(1929) 
From the sodium or  the potassium salt of the acid andp-nitrobenzyl bromide in 1 2 water-ethanol 
See E E Reid, J Amer Chem Soc ,39,  124 (1917) 
From the sodium or the potassium salt of the acid and p-nitrobenzyl chloride or iodide in 1 2 water- 

ethanol 
See J A Lyman and E E Reid, J Amer Chem Soc,39,701 (1917) 

p-Bromophenacyl ester * 

RCOONa + p-BrC6H4COCH2Br - RCOOCH2COC&Br-p + NaCI 

p-Bromophenacyi 
bromide 

CuCb 
RCOOH + p-BrC6H4COCHN, - RCOOCH2COC6H4Br-p + N2 

p Bromodiazoaceto- 
phenone 

p-Bromophenacyl ester 

From the sodium salt of the acid and p-bromophenacyl bromide in aqueous ethanol 

*Derivatives recommended for first trial 
W A R N I N G  This is not an instruction manual References should be consulted for the preparation of derivatives 
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E X P L A N A T I O N S  A N D  R E F E R E N C E S  TO T A B L E S  X I I ,  XI11 A N D  XIV (Continued) 

For direction's and examples see Cheronis, pp 447, 448, Linstead, p 14, Shriner, p 200, Vogel, p 362, 
Wild, p 146 

From the sodium salt of the acid (neutralization with sodium carbonate) with p-bromophenacyl halide in 
I 2 water-ethanol 

See W L Judefind and E E Reid, J Amer Chem Soc ,41, 1043 (1920) 
From the sodium salt of the acid (neutralization with sodium hydroxide) with p-bromophenacyl bromide 

in 95% ethanol 
See R M Hann. E E Reid and G S Jamieson, J Amer Chem Soc,  52, 818 (1930), C G Moses and 

E E Reid. J Amer Chem SOC ,54,2101 (1930) 
From the acid andp-bromodiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 

chloride 
See J L E Erickson, J M Dechary and M R Kesling, J Amer Chem Soc ,73,5301 (1951) 

p- Phenylphenacyl ester * 

RCOONa + p-C6H5C6H4COCH2Br - RCOOCH2COC6H4C6H5-p + NaBr 
p Phenylphenacyl bromide 

p Phenyldiazoaceto 
phenone 

p Phenylphenacyl ester 

From the sodium salt of the acid (neutralization with sodium carbonate) and p-phenylphenacyl bromide 
in aqueous alcohol 

For directions and examples see Linstead, p 14, Vogel, p 363, N L Drake and J Bronitsky, J Amer 
Chem SOC .52.37 15 (1930) 

From the sodium salt of the acid (neutralization with sodium hydroxide) and p-phenylphenacyl bromide 
in aqueous alcohol 

See Shnner, p 200, N L Drake and J P Sweeney, J Amer Chem Soc ,54,2059 (1932) 
For dibasic acids from the acid, ethylamine and p-phenylphenacyl bromide in aqueous ethanol 
See Wild, p 147, N L Drake and J P Sweeney, J Amer Chem Soc ,54,2059 (1932) 
From the acid and p-phenyldiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 

chloride 
See J L E Erickson, J M Dechary and M R Kesling, J Amer Chem Soc ,73,5301 (1951) 

Methyl ester 

H2so4 RCOOH + CH30H Ã‘Ã‘Ã‘ RCOOCH3 + H 2 0  

RCOOH + CH2N2 RCOOCH3 + N2 

Methyl ester 

From the acid with methanol and a catalytic amount of sulfuric acid 
For directions and examples see Linstead, p 16, Vogel, p 383 
From the acid and diazomethane in ether 
See B Eistert, in Newer Methods of Preparative Organic Chemistry, Interscience, New York, 1948, p 513 

Ethyl ester 

RCOOH + C2HsOH RCOOC2H5 + H 2 0  

RCOOAg + c2H51 + RCOOC2H5 + Agl 

SOC12 C2H50H 
RCOOH - RCOCI RCOOC2H5 + HCI 

Ethyl ester 

From the acid and ethanol in the presence of a catalytic amount of sulfuric acid 
For directions and examples see Vogel, pp 383,385,386,387 
From the silver salt of the acid with ethyl iodide 
See Vogel, p 388 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 

Copyright 1967 by CRC Press, Inc.



EXPLANATIONS A N D  REFERENCES TO TABLES XII,  XI11 AND XIV (Continued) 

From the acid chloride and ethanol. 
See: Vogel. p. 389. 
NOTE: The same methods can be used for the formation of other esters. 

S-Benzylthiuronium salt. * 

RCOONa + [C6HscH2SC(N~2)2]+Cl- -* [ c 6 ~ s c H 2 s ~ ( ~ ~ 2 ) i ] + R C O O "  + NaCI 
S-Benzylthiuronium chloride S-Benzylth~uronium salt 

From the sodium or the potassium salt of the acid and S-benzylthiuronium chloride in water. 
For directions and examples see: Linstead, p. 15; Vogel, p. 36; Wild, p. 149; S. Veibel and H. Lillelund, 

Bull. Soc. Chim. [5], 5. 1153 (1938), S. Veibel and K.  Ottung, Bull. Soc. Chim. 6,  1434 (1939). 
From the sodium or the potassium salt of the acid in water or in aqueous ethanol with an ethanolic solu- 

tion of S-benzylthiuronium chloride. 
See: Cheronis, p. 449; Shriner, p. 202; J. J. Donleavy, J. Amer. Chem. Soc., 58, 1004 (1936). 

Phenylhydrazide. 

RCOOH + H2NNHC6Hs -* RCONHNHC6H5 + H 2 0  
Phenylhydrazide 

From the acid with phenylhydrazine without solvent. 
For directions and examples see: Shriner, p. 201; Wild, p. 152; G. H. Stempel and G. S. Schaffel, J. Amer. 

Chem. SOC., 64,470 (1942). 
From the acid with phenylhydrazine in benzene. 
See: Shriner, p. 201; Wild, p. 152. 

*Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  
I. Acyl Fluorides (Listed in order of increasing b.p.) * 

Acetyl fluoride 
Propionyl fluoride 
Fluoroacetyl fluoride 
Trichloroacetyl fluoride 
n-Butyryl fluoride 
Chloroacetyl fluoride 
Phthaloyl difluoride 
Phenylacetyl fluoride 

Boiling 
point, 

Melting 

n D  

Density 
Amide 

162 5 115 
120 

76 156 

Anihde 

137 
253 (d l )  

113 

201 (d l )  

Miscellaneous 

'Derivative data given in  order m p ,crystal color, solvent from which crystallized 
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TABLE XIII. ORGANIC DERIVATIVES OF ACYL HALIDES 
11. AcyI Chlorides a )  Liquids 1 )  (Listed in order of increasing atmospheric b.p.)* 

Name 

Acetyl chloride 
Oxalyl chloride 

Fluoroacetyl chloride 
Acrylyl chloride 
Propionyl chloride 
Isobutyryl chloride 
Methacrylyl chloride 
Vinylacetyl chloride 
n-Butyryl chloride 
Pivalyl chloride 
Dichloroacetyl chloride 
Chloroacetyl chloride 
DL-a-Chloropropionyl 
chloride 

Methoxyacetyl chloride 
DL-Ethylmethylacetyl 
chloride 

Isovaleryl chloride 
Acetylglycy I chloride 

Trichloroacetyl chloride 
Cyclopropane carbonyl 
chloride 

Ethoxyacetyl chloride 
frans-Crotonyl chloride 
n-Pentanoyl chloride (n- 

Valeryl chloride) 
Allylacetyl chloride 
Bromoacetyl chloride 
Cyclobutane carbonyl 
chloride 

8-Methoxypropionyl 
chloride 

Diethylacetyl chloride 
(S-Chloropropionyl chloride 
Isocaproyl chloride'(4- 
Methylpentanoyl 
chloride) 

a-Acetoxypropionyl chloride 
(0-Acetyl lactoyl chloride) 

DL*-Bromobutyryl 
chloride 

n-Hexanoyl chloride (n- 
Caproyl chloride) 

Furoyl chloride 
n-Heptanoyl chloride 
(Enanthoyl chloride) 

Hexahydrobenzoyl chloride 
(Cyclohexane carboxylic 
acid chloride) 

3-Fluorobenzoyl chloride 

Succinyl dichloride 
1-Fluorobenzoyl chloride 

- 
Boiling 
point, 
-c 

51-2 
54 

72-3 
76 
$0 
n 
25-6 
38 
101-2 
105-6 
108 
108-10 
110-11 

113 
1 15-6 

115 
115-8 

118 
20 

123-4 
I26 
I 26 

28 
133-5 
37 
142 3 
38 

40 
144 
147 

150 
part 
d 
150-2 

153 

173 4 
175 

183 4 

89. 
204 
190d 
193 

- 

Weltin! 
point 
-c 

Density Acid 2 
aphthy 
amide 

Amide 
M p.  "C 

101 
(dih- 

yd ) 
31-2 

15-6 

3 5 

63 

206 

578  
18 

12 

50 

12 

57 60, 
40 

-4 

133-4 

1930 

124 

186 
183 

Miscellaneous 

82 
419d 

108 
85 
8 1 
I28 
102-6 
72-3 
115 
154 
98 
120 
80 

97 
112 

135 
137 

141 
125 

80 2 
161 
106 

94 
91 
153 

50 5 

107 

121 

12 

100 

142-3 
96 

185 

130 

260(d1) 
1545 

lydrazide 1 15 
Me ester 58 9 

?.Imi -BP,'C 
-. 

- 
*Derivative data given in order m p , crystal color, solvent from which crystallized 

212 

I 

I 

! 

I 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  
11. AcyI Chlorides a )  Liquids 1) (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

Name 

n-Octanoyl chloride (n- 
Capryloyl chloride) 

Benzoyl chloride 
Diethyl malonyl dichloride 
2-Fluorobenzoyl chloride 
Phenylacetyl chloride 
n-Nonanoyl chloride 

(Pelargonyl chloride) 
Glutaryl dichloride 

4-Chlorobenzoyl chloride 
Hydrocinnamoyl chloride 
(@-Phenylpropionyl 
chloride) 

3-Chlorobenzoyl chloride 
Phenoxyacetyl chloride 
4-Methylbenwyl chloride 
(4-Toluyl chloride) 

n-Decanoyl chloride 
2-Chlorobenzoyl chloride 
3-Methoxybenzoyl chloride 

3-Bromobenzoyl chloride 

2-Bromobenzoyl chloride 
2-Methoxybenzoyl chloride 
4-Methoxybenzoyl chloride 
(Anisoyl chloride) 

Phthaloyl dichloride 

I-Nitrobenzoyl chloride 
-Naphthovl chloride 

Boiling 
point, 

OC 

- 
Melting 
point. 

-c 
Density Acid 1 

Anilide 

57 

I63 

1 I8 
5 7 

224 

194 
58, pet 
eth 

122 
101 
145 

70 
1 I8 

I36 

141 
131 
169. 163 

'53 5 
(dl ) 

154 

M P . ' C  

16 

122 
125 
1265 
76 
12 

9 7 8  

240 
18 

158 
?8-9 
179-80 

3 1 
142 
110, 
105 

155 

150 

184 

>00 6 

140 
161 

P 
Toluidid~ 

- 
70 

158 

136 
84 

135 

160 
165 

78 
131 

186 

201 (dl ) 

162 

' Arnide 

110, 106 

130 
224 (dl) 
116 
156 
99 

1 7 5 6  
(dl) 

179 170 
105 

134 
101 5 
160 

108 98 
142 

155 

155 6 
129 
162 3 

220(d1) 

143 
202 

2- 
Naphthy 

amide 
- 
103 

159 
103 

104 

Miscellaneous 

Benzylamine salt 
of acid, 1 12 

Hydrazide, 151 

Hydraade, 153 
Phenyl ester, 59 
Anisidide, 202 

Piperidide, 85 7 

'Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  OF A C Y L  H A L I D E S  
11. AcyI Chlorides a )  Liquids 

2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of  the corresponding amides)* 

Name 

jS-Ethoxypropionyl chloride 
Azidoacetyl chloride 
Oleyl chloride 
7-Phenoxybutyryl chloride 

7-Phenylbutyryl chloride 
u-Undecenoyl chloride (w- 

Undecylenoyl chloride, w- 
Hendeccnoyl chloride) 

Benzoylformyl chloride 

lodoacetyl chloride 
jS-Iodopropionyl chloride 

Palmitoyl chloride 
Myristoyl chloride 
Phenylpropiolyl chloride 

Dodecanoyl chloride 
(Lauroyl chloride) 

a-Phenoxybutyryl chloride 

Cyanoacetyl chloride 
Nicotinyl chloride 
Dibenzylacetyl chloride 
a-Phenoxypropionyl 
chloride 

DL*-Bromoisovaleryl 
chloride 

5-Ethoxybenzoyl chloride 

a-Bromoisobutyryl chloride 
4-lsopropylbenwyl chloride 
Benzilic acid chloride (a- 
Hydroxydiphenylacetyl 
chloride) 

I-Naphthoxyacetyl 
chloride 

Hexahydrophenylacetyl 
chloride (Cyclohexylacetyl 
chloride) 

4zelayl dichloride 

L-Nitrobenzoyl chloride 
Uesaconyl dichloride 
(Methylfumaryl di- 
chloride) 

I-Naphthylacetyl chloride 

i.4.6-Trimethylbenzoyl 
chloride 
I-Formylbenzoyl chloride 

LEthoxybenzoyl chloride 
kbacoyl dichloride 

Boiling 
point, 
-c 
- 
7852 
soz0 
163' 
155" 

140-2" 

12814 

125' 

19-52" 
$1"  

194" 
174" 
115-6" 

145" 

128- 
3 I 

57O 
>ot5 
'02" 
1 1 5 ~ ~  

i9I5 

135- 
40 " 
i230 
2Ii0 
93 5" 

94'0 

'8 
1w3 

66" 
140"' 
48g 
4-5 

8823 

55-6" 

3OZ0 

6O2O 
82" - 

Ueltin 
point 
-c 
- 

- 2  
-3 

- 17 

7 8 

0 

Density 
g/ml 
- 

! 25" 

0967" 

1212f 

Acid 

5 1 
58 
75 6 
80 

84 5 

87 

91 

95 
101, 
142 

106-7 
107 
108-9. 
99 100 

110 102 

I l l  123 

119 20 
122 
129 
132 

133 

139 

I48 
153 
154 5 

155 

171-2 

175 (dl) 

I76 
177 (dl) 

I80 I 
154 

188 

1 90 

'02 
!lO(dl) 

Anihde 

- 
2- 

aphthy 
amide 

Miscellaneous r 
shen: 

drazone o f  
acid, 196 7, yel 

Phenyl ester, 48-9 

Me ester 74-5 

1-Phenetidide. 
145 6 

Ae ester, 53, 
Semicarbazone 
o f  acid, 265 

*Derivative data given in  order m p ,crystal color, solvent from which crystallized 

2 14 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  
11. AcyI Chlorides a )  Liquids 

2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of  the corresponding amides)* (Continued) 

Boiling 
point, 

1 
I 

Benzylmalonyl dichloride 141 
Phenylmalonyl dichloride 122" 

, trans-Aconityl trichloride 155-7" 
' (1,2,3-Propylenelricar- 

boxylic acid trichloride) 
Fumaryl dichloride 63" 

And 

1 
*Derivative data given in order m p ,crystal color, solvent from which crystallized 

Arnide Anilidc 

220 (di ) 240- 1 -I--- 
Toluididc I 225(dt) 

233 
260 ( tn  ) 
(sin- 
ters) 

266(dt) 

2- 
Naphthy 

arnide 

217(dt) 

314(dt) 

Miscellaneous 

Dl-N-methyl- 
amide, 152-3 

Di-Me ester. 51 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  

Name 

Salicyloyl chloride 
Stearoyl chloride 
2-lodobenzoyl chloride 

trans-Cinnamoyl chloride 
4-Bromobenzoyl chloride 
Isophthaloyl dichloride 

2-Naphthoyl chloride 
2,4-Dinitrobenzoyl chloride 
4-Formylbenzoyl chloride 

4-Nitrophenylacetyl chloride 
2-Naphthoxyacetyl chloride 

Diphenylacetyl chloride 
trans-2-Nitrocinnamoyl 
chloride 

3,s-Dinitrobenzoyl chloride 

4-Nitrobenzoyl chloride 
3-Nitrophthaloyl dichloride 
Benzylidene malonyl 
dichloride 

Fluorene-9-carboxylic acid 
chloride 

Terephthaloyl dichloride 

4-lodobenzoyl chloride 

Diphenylcarhamyl chloride 
(Diphenylaminoformyl 
chloride) 

2,2'-Diphenic acid dichlo- 
ride 

a,a-Diphenylpropionyl 
chloride 

Phenanthrene-2-carboxylic 
acid chloride 

Phenanthrene-9-carboxylic 
acid chloride 

Diphenyl4carbonyl chlo- 
ride (4-Phenylbenzoyl 
chloride) 

Phenanthrene-3-carboxylic 
acid chloride 

rrans-4-Nitrocinnamoyl 
chloride 

Fluorenone-4-carboxylic 
acid chloride 

Fluorenone-l-carboxylic 
acid chloride 

11. Acyl Chlorides b) Solids (Listed in order of increasing m.p.)* 

- 
Density 
g/ml 

Acid 1 

36 
5 

5 1 
97 

98 
45 

80 

34 

I I 
34 (dl ) 

34-7 

(dl ) 
10 

17-8 

18 

16-7 

- 

Mp 'C  

158 
7 0 1  
162 

133 
251 3 
M5-7 

184-5 
183 
256 

153 
156 

148 
240 

> 0 4 5  

>41 
218 
195-6 

230-2 

>70 
265 

!289  

173-4 

!59 60 

'52 

!28 

!69 

!86 

!27, yel 

- 
2 

"lphthy 
amide 

Amide 

142 
109 
184 

147 8 
189-90 
280(d1) 

192 
203 

198 
147 

168 
185 

183 

201 
201 (dl) 
189 (dl) 

251 

> 250 (dl 

218 

189 

212 

149 

242 3 

232 226 

223 

233 227 

217 

230.225 

229-30 

Miscellaneous 

4ydrazide. 164 
Di-Me ester, 68 
Dihydrazide, 220 

'iperidide, 88-90 
Me ester, 70 
He ester, 63, 
Phenylhydra- 
zone of acid, 226 

I-Phenetidide, 
164-5, Et ester. 
48-9 

Me ester, 73 

Me ester, 108, 
Et ester, 93 

31 Me ester 45 

Me ester, 63 

31-1-naphthyl- 
amide, 334 

Vie ester, 86. Et 
ester, 72, lgr 

3enzyl ester, 71 2 

He ester, 1 17-8, 
Et ester, 46 

Me ester, 161 

3xime of acid, 
263, Me ester, 
132, Et ester, 
103 

Ixime of acid 
230 Me ester, 
86 9, Et ester, 
84 6 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

216 
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NO I Name 

T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  
11. Acyl Chlorides b) Solids (Listed in order of  increasing m.p.)* (Continued) 

Azobenzene4,4'dicar- 
boxylic acid dichloride 

9,1O-Anthraquinone-2-car- 
boxylic acid chloride 

Di-( I-naphthyl) acetyl 
chloride 

9,IO-Anthraquinone-2,641- 
carboxylic acid dichloride 

9,lO-Anthraquinone-l,4di- 
carboxylic acid dichloride 

9,lO-Anthraquinone-1.5-di- 
carboxylic acid dichloride 

- 
Density Acid 

Amide 

- 
2- 

Uaphthj 
amide 

Miscellaneous 

Di -Me ester. 242, 
Di-Et ester. 146 

M e  ester, 170 

Di -Me ester, 236, 
Di-Et ester, 
155, yel 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  
111. AcyI Bromides a )  Liquids 1 ) (Listed in order of increasing atmospheric b.p.)* 

Boiling 
Name 

-c 

Oxalyl dibromide I 64 
Acetyl bromide 
Propionyl bromide 
Chloroacetyl bromide 
n-Butyryl bromide 
Isovaleryl bromide 
Trichloroacetyl bromide 

8 1 
103 
127 
128 
138-40 
143 

Bromoacetyl bromide 
DL-a-Bromopropionyl 

- 
Welting 
point 
*c 

bromide 
a-Bromoisobutyryl bromide 

DL-a-Bromobutyryl 
bromide 

n-Hexanoyl bromide (n- 
Caproyl bromide) 

DL-a-Bromoisovaleryl 
bromide 

Benwyl bromide 

Amide % 

162-4 

172 4 

175-6 

184-94 

218-9 

Anilide Miscellaneous 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  
111. AcyI Bromides a )  Liquids 

2 )  (Reduced pressure b.p. only) (Listed in order of  increasing m.p. o f  the corresponding amides)* 

N o  1 Name 

Valeryl bromide) 

9 4-Methoxybenzoyl bromide 

4 
5 
6 
7 
8 

10 4-Chlorobenzoyl bromide I 

2-Chlorobenzoyl bromide 
2-Methylbenzoyl bromide 
2-Bromobenzoyl bromide 
Phenylacetyl bromide 
4-Methylbenzoyl bromide 

1 1  4-Bromobenzoyl bromide 
12 Succinyl dibromide I 

Boiling 
point, 
*c 

137" 
64" 

145" 

144" 
135" 
167" 
150-5" 
147" 

185" 

142" 

136" 
105-6" 

*Derivative data given in order m p , crystal color, solvent from which crystallized 

Acid 
Amide 

94 97 
106 

134 

142 
143 
155 
156 
160 

167. 
163 

179, 
170 

I89 
260 (dl) 

p , ' C  

86 5 

Anilide 

I26 
63 

122 

114. 1 I8 
125 
141 
117-8 
145 148 

169-7 1 

1 94 

197 
230 (di ) 

M p . ' C  

I l l  

158, 
155 

140 
104 5 
150 
76 
179-80 

184-6 

240 

25 1 
186 

P- 
Toluidide 

H8 
74 

131 
1 44 

135-6 
160. 
I65 

I86 

255 (A) 

2 
faphthyl 

amide 
- 

159 

Miscellaneous 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  
111. AcyI Bromides b) Solids (Listed in order of  increasing m.p.)* 

Name 

- - - - 

3-Nitrobenzoyl bromide 
trans-Cinnamoyl bromide 
4-Iodobenzoyl bromide 

3.5-Dinitrobenzoyl bromide 
4-Nitrobenzoyl bromide 
Phthaloyl dibromide 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

rol~d,de 

162 
168 

203 
201 (dl ) 

2- 
Naphihyl 

arnide 
Miscellaneous 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  
IV. AcyI Iodides. Liquids 1 )  (Listed in order of  increasing atmospheric b.p.)* 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

No 

I 
2 
3 

Density 
glm' 

9 8 "  

Name 

Acetyl iodide 
Propionyl iodide 
n-Butyryl iodide 

Boiling 
point, 
.c 

108 
127 
146-8 

Amide 

82 
81 
115 

Acid 
Anilide 

114 
106 103 

96 

Melting 
point, 
-c 'BP;C 

118 
141 
162 5 

2- 

;p:;yl 

134 

125 

147 
126 
75 

nD 
MP;C 

Miscellaneous 
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T A B L E  X I I I .  O R G A N I C  D E R I V A T I V E S  O F  A C Y L  H A L I D E S  
IV. AcyI Iodides. Liquids 

2) (Reduced pressure b.p. only) (Listed in order of  increasing m.p. of  the corresponding amides)* 

Name Density Ã‘Ã‘Ã‘Ã‘Ã‘, Bp:C Mp:C Amide 1 Anilide ITol&,idi 
I 
2 
3 
4 

amide 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

Dichloroacetyl iodide 
Chloroacetyl iodide 
Benzoyl iodide 
Ttichloroacetyl iodide 

5515 
37' 
109" 
7430 

I 5754 
I 5903 

5 7 1 1  
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EXPLANATIONS AND REFERENCES TO TABLES XII, XIII AND XIV

The derivatives of three classes of compounds (carboxylic acids, acyl hahdes and acid anhydrides) are
essentially the same as those of carboxylic acids, and are prepared either directly from the acid or via the acyl
hahde All of them appear therefore under the same title

Hydrolysis of acid hahde or acid anhydride to the corresponding carboxylic acid

RCOC1 + H2O RCOOH + HC1

Acid

(RCO)2O + H2O Na°H > 2RCOONa > RCOOH

Acid

From the acyl hahde in water
For directions and examples see Wild, p 180
From the acyl halide with aqueous sodium hydroxide
See Vogel, p 369, Wild, p 180
From the acid anhydride with water
See Vogel, p 376, Wild, p 184, A C D Rivett and N V Sidgwick, J Chem Soc , 97,1677(1910)
From the acid anhydride with aqueous sodium hydroxide
See Lmstead, pp 16 7 Wild, p 184

Amide *

RCOOH S°C'2 > RCOC1 N"3 > RCONH2 + NH4C1

Acid
chloride

RCOOH + NH3 RCONH2

(RCO)2O + NH3 RCONH2

Amide

Acid chloride is prepared from the acid and thionyl chloride Amide is formed on addition of aqueous
ammonia

For directions and examples see Cheroms, p 440, Shnner, p 200, Vogel, p 361, Wild, p 181
From the acid chloride in benzene with aqueous ammonia
See D Swern, J M Stutzman and E T Roe, J Amer Chem Soc ,71, 3017(1942)
By passing gaseous ammonia through a benzene or ether solution of the acyl chloride
See Lmstead, p 14, Wild, p 182
From the neat acid with gaseous ammonia
See J A Mitchell and E E Reid, J Amer Chem Soc ,53, 1879(1931)
From the acid anhydride with aqueous ammonia
See Wild, p 184, 185

Amlide *

RCOOH -

(RCO)2O H

L P II Mil

L C IT Mil

D/^/^MHP 14

t DrT^MII/"^ II

Amlide

t- ^6n5r>m3 ci

1- H2O

r C6H5NH3
+RCOO

From the acid chloride (prepared from the acid and thionyl chloride) and aniline in benzene or in ether
For directions and examples see Cheroms, p 445, Lmstead, p 14, Shrmer, pp 98, 200-1, Vogel, pp 361,

369, 458, Wild, p 182, P W Robertson, J Chem Soc, 115, 1210(1919)
From the acid chloride with aniline in aqueous sodium hydroxide
See Wild, pp 181,219
From the acid and aniline at high temperatures
See Vogel, p 362

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives

186

Handbook of tables for Organic Compound Identification, © 1967 CRC
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E X P L A N A T I O N S  A N D  R E F E R E N C E S  TO T A B L E S  XU, XI11 A N D  XIV (Continued) 

From the sodium salt of the acid with aniline and concentrated hydrochloric acid 
See Shriner, p 201, Wild, p 154 
From the acid anhydride with aniline without solvent 
See Linstead, p 17, Vogel, p 377, Wild, p 185 
From the acid anhydride with aniline in benzene 
See Linstead, p 15, Wild, p 185 

SOCl2 p-CH3C6H4NH2 
RCOOH - RCOCI RCONHC6H4CH3-p + p - ~ ~ 3 ~ 6 ~ 4 ~ ~ 3 + ~ l -  

From the acid chloride with p-toluidine in ether or benzene 
For directions and examples see Cheronis, p p  441,444,458, Linstead, p 14, Shriner, p p  200-1, Vogel, p 

From the acid and p-toluidme at  high temperatures 
See Cheronis, p p  441,442-3, Vogel, p 362 
From the sodium salt of the acid, p-toluidine and concentrated hydrochloric acid 
See Shriner, p 201, Wild, p 154 
From the acid anhydride with p-toluidine without solvent 
See Cheronis, p 459, Linstead, p 17 
From the acid anhydride with p-toluidine in benzene 
See Wild. p 185 

1 - and 2-Naphthylamide * 

SOCh I -  or 2 CloH7NH2 
RCOOH Ã‘Ã‘Ã‘ RCOCI RCONHCloH7 + CK^NH~'CI- 

(1 or 2-) 
From the acid chloride with the naphthylamine 
For directions and examples see ~ h e r o k s ,  p 446, P W Robertson, J Chem Soc , 115, 1210 (1919) 

p-Nitrobenzyl ester * 

RCOONa + p-N02C6H4CH2X -* RCOOCH2C6H4N02-p + NaX (X = c l ,  Br, I) 
p-Nitrobenzyl ester 

From an aqueous solution of the sodium salt of the acid, with thep-nitrobenzyl halide in ethanol 
For directions and examples see Cheronis, p p  447, 448, Shriner, p 200, Vogel, p 362, Wild, pp 144 5 
From an aqueous solution of the sodium salt of the acid with p-nitrobenzyl bromide in acetone 
See F F Blickeand F D Smith, J Amer Chem Soc ,51, 1947(1929) 
From the sodium or  the potassium salt of the acid andp-nitrobenzyl bromide in 1 2 water-ethanol 
See E E Reid, J Amer Chem Soc ,39,  124 (1917) 
From the sodium or the potassium salt of the acid and p-nitrobenzyl chloride or iodide in 1 2 water- 

ethanol 
See J A Lyman and E E Reid, J Amer Chem Soc,39,701 (1917) 

p-Bromophenacyl ester * 

RCOONa + p-BrC6H4COCH2Br - RCOOCH2COC&Br-p + NaCI 

p-Bromophenacyi 
bromide 

CuCb 
RCOOH + p-BrC6H4COCHN, - RCOOCH2COC6H4Br-p + N2 

p Bromodiazoaceto- 
phenone 

p-Bromophenacyl ester 

From the sodium salt of the acid and p-bromophenacyl bromide in aqueous ethanol 

*Derivatives recommended for first trial 
W A R N I N G  This is not an instruction manual References should be consulted for the preparation of derivatives 
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E X P L A N A T I O N S  A N D  R E F E R E N C E S  TO T A B L E S  X I I ,  XI11 A N D  XIV (Continued) 

For direction's and examples see Cheronis, pp 447, 448, Linstead, p 14, Shriner, p 200, Vogel, p 362, 
Wild, p 146 

From the sodium salt of the acid (neutralization with sodium carbonate) with p-bromophenacyl halide in 
I 2 water-ethanol 

See W L Judefind and E E Reid, J Amer Chem Soc ,41, 1043 (1920) 
From the sodium salt of the acid (neutralization with sodium hydroxide) with p-bromophenacyl bromide 

in 95% ethanol 
See R M Hann. E E Reid and G S Jamieson, J Amer Chem Soc,  52, 818 (1930), C G Moses and 

E E Reid. J Amer Chem SOC ,54,2101 (1930) 
From the acid andp-bromodiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 

chloride 
See J L E Erickson, J M Dechary and M R Kesling, J Amer Chem Soc ,73,5301 (1951) 

p- Phenylphenacyl ester * 

RCOONa + p-C6H5C6H4COCH2Br - RCOOCH2COC6H4C6H5-p + NaBr 
p Phenylphenacyl bromide 

p Phenyldiazoaceto 
phenone 

p Phenylphenacyl ester 

From the sodium salt of the acid (neutralization with sodium carbonate) and p-phenylphenacyl bromide 
in aqueous alcohol 

For directions and examples see Linstead, p 14, Vogel, p 363, N L Drake and J Bronitsky, J Amer 
Chem SOC .52.37 15 (1930) 

From the sodium salt of the acid (neutralization with sodium hydroxide) and p-phenylphenacyl bromide 
in aqueous alcohol 

See Shnner, p 200, N L Drake and J P Sweeney, J Amer Chem Soc ,54,2059 (1932) 
For dibasic acids from the acid, ethylamine and p-phenylphenacyl bromide in aqueous ethanol 
See Wild, p 147, N L Drake and J P Sweeney, J Amer Chem Soc ,54,2059 (1932) 
From the acid and p-phenyldiazoacetophenone in dioxane in the presence of catalytic amounts of cupric 

chloride 
See J L E Erickson, J M Dechary and M R Kesling, J Amer Chem Soc ,73,5301 (1951) 

Methyl ester 

H2so4 RCOOH + CH30H Ã‘Ã‘Ã‘ RCOOCH3 + H 2 0  

RCOOH + CH2N2 RCOOCH3 + N2 

Methyl ester 

From the acid with methanol and a catalytic amount of sulfuric acid 
For directions and examples see Linstead, p 16, Vogel, p 383 
From the acid and diazomethane in ether 
See B Eistert, in Newer Methods of Preparative Organic Chemistry, Interscience, New York, 1948, p 513 

Ethyl ester 

RCOOH + C2HsOH RCOOC2H5 + H 2 0  

RCOOAg + c2H51 + RCOOC2H5 + Agl 

SOC12 C2H50H 
RCOOH - RCOCI RCOOC2H5 + HCI 

Ethyl ester 

From the acid and ethanol in the presence of a catalytic amount of sulfuric acid 
For directions and examples see Vogel, pp 383,385,386,387 
From the silver salt of the acid with ethyl iodide 
See Vogel, p 388 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS A N D  REFERENCES TO TABLES XII,  XI11 AND XIV (Continued) 

From the acid chloride and ethanol. 
See: Vogel. p. 389. 
NOTE: The same methods can be used for the formation of other esters. 

S-Benzylthiuronium salt. * 

RCOONa + [C6HscH2SC(N~2)2]+Cl- -* [ c 6 ~ s c H 2 s ~ ( ~ ~ 2 ) i ] + R C O O "  + NaCI 
S-Benzylthiuronium chloride S-Benzylth~uronium salt 

From the sodium or the potassium salt of the acid and S-benzylthiuronium chloride in water. 
For directions and examples see: Linstead, p. 15; Vogel, p. 36; Wild, p. 149; S. Veibel and H. Lillelund, 

Bull. Soc. Chim. [5], 5. 1153 (1938), S. Veibel and K.  Ottung, Bull. Soc. Chim. 6,  1434 (1939). 
From the sodium or the potassium salt of the acid in water or in aqueous ethanol with an ethanolic solu- 

tion of S-benzylthiuronium chloride. 
See: Cheronis, p. 449; Shriner, p. 202; J. J. Donleavy, J. Amer. Chem. Soc., 58, 1004 (1936). 

Phenylhydrazide. 

RCOOH + H2NNHC6Hs -* RCONHNHC6H5 + H 2 0  
Phenylhydrazide 

From the acid with phenylhydrazine without solvent. 
For directions and examples see: Shriner, p. 201; Wild, p. 152; G. H. Stempel and G. S. Schaffel, J. Amer. 

Chem. SOC., 64,470 (1942). 
From the acid with phenylhydrazine in benzene. 
See: Shriner, p. 201; Wild, p. 152. 

*Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives. 
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T A B L E  X I V .  O R G A N I C  D E R I V A T I V E S  O F  A C I D  A N H Y D R I D E S  
a )  'Liquids 1 )  (Listed in order of increasing atmospheric b.p.)* 

NO I Acid anhydride 

1 1  Isovaleric 
12 Dichloroacetic 
13 Valeric (Pentanoic) 
14 Crotonic 
15 Caproic (n-Hexanoic) 

Boiling 
point, 
.c 

39 
72 
108 
140 
167 
I76 

I82 
190 
I98 
214 

215 
216d 
218 
248 
254-7 
(245) 

258 
272-5 

Melting 
point, 
*c 
- 

- 73 
-45 

- 8  

- 1 

Amide 1 Anilide 1 p-Toluidide 

175 6 (A) 174 5 (A) 
mono ( 2  mono ( 2  
forms) 1 14 forms) 12t 

or 98-9 
110(106) 57(55) 

298-9 (A ) 

2- 
Naphthyl- 

amide 

125 

I38 

112 

107 

01 
'27-8 (dl) 
115-9 
(mono) 

0 3  

Miscellaneous 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X I V .  O R G A N I C  D E R I V A T I V E S  O F  A C I D  A N H Y D R I D E S  
a)  Liquids 2) (Reduced pressure b.p. only) (Listed in order of increasing m.p. of the corresponding amide derivative)* 

*Derivative data given in order: m.p., crystal color, solvent from which crystallized. 

amide 

. . . . . . . .  4-Nitrophenyl 
ester, 48-9; 
2-Naphthyl 
ester, 54 

Copyright 1967 by CRC Press, Inc.



TABLE XIV. ORGANIC DERIVATIVES OF ACID ANHYDRIDES 

Acid anhydride 

Oleic 
Capric (n-Decanoic) 
j3-Ethyl-j3-methylglutaric 
Hexahydrobenzoic 
a,a-Dimethylsuccinic (unsym 
Dirnethylsuccinic) 

CIS-Hexahydrophthalic 

Bromoacetic 41-2 
Lauric (n-Dodecanoic) 42 
Benzoic 42 
trans-a,^-Dimethylsuccinic 43 

lodoacetic 46 
Chloroacetic 46 
i-Tridecanoic 50 
DL-Phenylsuccinic 54 

iuberic (dimer) (Octanedioic) I 56-7 

Palmitic (n-Hexadecanoic) 64 
Vlarganc (n-Heptadecanoic) 67 
laconic (Methylenesuccinic) 67-8 
iebacic (dimer) (Decanedioic) 68 

I-Methylphthalic 
I-Chlorobenzoic 
I-Methylbenzoic (p-Tolu~c) 1 
liphenylacetic 

b) Solids (Listed in order of increasing m.p.)* 

- 
Boilin; 
point, 
-c 

Acid 

MP 

16 
3 1 
87 
29-30 
141 

192 

115(112) 

30 
104 5 
87 

50 
44 (42) 
122 
I98 (208) 

83 
63 
44 
168 

54 
97 
130 

144 (141) 

48-9 

63 
6 1 
I65 
133 

70 
I l l  3 
76-7 
150 
17 
142, 140 
\}S 

147-9 
129,122 

1 64 

152 
158, 155 
179 80 
I48 - 

Amide 

5 
38.98 

35-6 

25 (dl) 

)3,99 
13 

I 
10, 100 
50 
58 (di) 
165 7 
[mono) 
) 

21 
XI 
19 IO(d1) 
158-9 (a ) 

144 5 ((3.) 
37,103 

175 6 
(1 (172) 
mono) 
266 (dl) 
27 (mono) 
217 (dl) 
I8 

)6 7 
)8 
I 192 
0 (dl) 
70 (mono] 

19 

16 
5 6 
18-9 
,2 

8 9 
mono) 
244 (dl) 

88 (d l )  
4 
10 
17-8 

41 
70 
105 (mono: 

123, chl 
(mono), 
159 et. ac 
(mono) 

7 1 
125 
200 (dl) 

121 ( 1  17) 
(mono) 

131 
78 
163 

143 4 
134 
BO 
222 (dl) 

175 (a-) 
1 70- 1 (j3- 

34 
224 
173-5 
(mono) 
I87 (dl) 

128 (mono) 
186 (dl) 

$3 

)O 

190, 185 
201 (dl), 

122 (mom 
$5 
I26 
1 I8 

>2 
114, 1 I8 
148 (mono) 
43 (mono) 
!22 (dl) 

22 
45 
8 0  

-Toluididf 

3 
8 

64 (mono 

0 
44 
tono 135 

7 
58 

62 
8 
75 (a-) 
168 9 
(0-) 
3 
I8 
i 142 

218 

2 

8 

11 

32 
18 
36 

5 
i l  

33 

2 
Naphthyl 

amide 
Miscellaneous 

a-Me ester, 41 j3 Me 
ester, 52, Anil, 87 

Conc HCI at 180 - Irons 
form, 22 1 

Anil. 109-10 

Imide, 78 

Imide, 90 

Di0 0 8502, n g  1 4335 

Hydrazide, 97 

lydrazide, 153 

ilono-Et ester, 73 
mide. I l I ,  101, Anil, 
146 

mide, 208, N-Phenyl- 
imide, 150 

nude. 196 

Ã (̂ ester, 60 

*Derivative datagiven in order m p ,crystal color, solvent from which crystallized 
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Copyright 1967 by CRC Press, Inc.



T A B L E  X I V .  O R G A N I C  D E R I V A T I V E S  O F  A C I D  A N H Y D R I D E S  

Anisic (4-Methoxybenzoic) 
DL-Benzylsuccinic 

4-Nitrophthalic 
Succinic 

Nicotinic (3-Pyridine- 
carboxylic) 

I 3-Chlorophthalic 

' 3-Bromophthalic 
Phthalic 

1 3-Iodobenzoic 
2-Naphthoic (&Naphthoic) 
2-Nitrobenzoic 
Cinnamic 
trans-DL-Hexahydrophthal*~ 
acid 

Homophthalic (2-Carboxy- 
phenylacetic) 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 
Meltin 
point 
.c - 

n 

99 
102 

105 

108 
108-9 

109 
113 
109 

1 14-5 
110 

119 
120 

123 

124 5 

125-6 
I26 

132-4 
132 

134 
135 
135 
I36 
140 

141 

I46 
48-9 

59 61 

60 
60, 
I63 
62 
63-4, 
161 
88 
89 
94 
94-5 

98 
16 

38 

Boilin; 
point. 
*c 
- 

'6 1 

13 

39 

Acid 
Amide 

167,163 

202 

183 

200d 
157 (mono) 
260 (dl) 

I28 

149 (mono) 
220 (dl) 

I87 
192-3 
I76 
I48 
mono 196 

230 (2-), 
185 (a-) 

202 
155 

!03 
43 

01 (dl) 

01, 198 
79, 170 

38 (mono) 

Anilide 

169 71 

71 (168) 
[mono) 
170 

!34 

92 
48 (mono) 
230 (dl) 

15 

70 (mono) 
253-5 (dl) 

71-2 
55 
51, 153 

3 1 

63 

54 

34 (dl) 

11,204 
24 

14 (mono) 

- 
p-Toluidid 

I86 

154 
(mono) 

mono 17 
80 
(mono) 
255 (dl) 

150 

won0 161 

92 

I 68 

62 

26 (dl) 

M, 192 

M 
(mono) 

- 
2- 

Naphthyl 
amide 

- 

Miscellaneous 

Imide, 210-1 I, Di-Me 
ester, 37, Anil, 174 

Imide, 97 8, Dihydrazide, 
146 

Imide, 174, Di-Me ester, 
86-7 

Hydrazide, 124 
Me ester, b p 278, Et 
ester, 38-9 

Di-Me ester, 40 

Imide, 189-90 

Imide, 118 20 (sealed 
tube) 

Imide, 224-4 
lmide, 240-1, Methyl- 

imide. 98 9 
Mono-Et ester, 127 8 

Me ester, 54-5 

Mono-Me ester, 96, 
Dl-Me ester, 33 

Ãˆ-M ester 96 8 2-Me 
ester, 143 5. a-Et  ester, 
107 8, Irnide, 233 

Piperidide, 85-7 
Hydrazide, 151 

Di-Me, ester, 89, Di-Et 
sster, 70, Imide, 238 

it ester, 187, Di-Et 
ester, 73 
4ono-Et ester, 133 4 

4ono-Et ester, 130 I 
Di-Et ester, 60, Imide, 
242, Anil, 191 
nil, 270 
4ono-Et ester, 78, 
Imide, 256-7 
lethylimide, 150, 
Ethylimide, 89 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

226 
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T A B L E  X I V .  O R G A N I C  D E R I V A T I V E S  OF A C I D  A N H Y D R I D E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

No 1 Acid anhydride 

82 4-Iodobenzoic 
83 Tetrachlorophthalic 

85 Tetrabromophthalic 

86 Tetraiodophthalic 

Meltin 
point, 
*c 

Acid 
Amide 

9 1 (mono) 
2 12 (dl) 

89 
77 (mono) 
193 (dl) 

17 8 

*Derivative data given in order m p , crystal color, solvent from which crystallized 

176 (mono) 
230 (dl) 

197 
209 (204) 

(mono). 
226 (dl) 

250 82 (dl) 

2- 
Naphthyl- 

amide 
Miscellaneous 

-- 

H,SO,at 100-120- 
Fluorenone-4-carboxylic 
acid. 227 

Me ester, 114 
Mono-Me ester, 142, 

Mono-Et ester, 94 5, 
Imide, 338-9, 
2-Naphthylimide, 287, 
And, 268-9 

Heat with aq NH3 - 
1.8-Naphthalimide, 300 
N-Phenylimide. 202 
Di-Me ester, 102 3 

Mono-Me ester, 267, 
Imide, > 380, ye1 . Anil, 
279-80, pTolil, 280, 
2-Naphthylimide, 
306-8 

Mono-Me ester, 298 
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EXPLANATIONS AND REFERENCES TO TABLE XV

Hydrolysis of amide or imide to the corresponding carboxylic acid and amine *

RCONHR' + H2O + HC1 -» RCOOH + NH3R' + Cr

Acid | O H~

NH 2 R'
Amine

RCONHR' + NaOH — RCOONa + NH 2 R'

I H + Amine

RCOOH
Acid

From the amide with aqueous hydrochloric acid
For directions and examples see Cheronis, pp 607, 608, Vogel, pp 404, 808
From the amide with 85% or 100% phosphoric acid
See Cheronis, p 609, G Berger and S C J Olivier, Rec Trav chim , 46, 600 (1927), W M Dehn and

K. E Jackson, J Amer Chem Soc , 55,4284(1933)
From the amide with 70% sulfunc acid
See Wild, p 193
From the amide with aqueous sodium hydroxide
See Cheronis, p 609, Vogel, pp 404, 799, Wild, p 193
NOTE For directions and examples for preparation of derivatives of carboxylic acids formed on hy-

drolysis of amides and imides see explanations and references to Tables XII, XI I I and XIV, p 186, 187, 188, 189
For directions and examples for preparation of derivatives of amines formed on hydrolysis of amides and

imides see explanations and references to Table X V I I I , p 291, 292,293, 294

N-Xanthylamides *

NHCOR

RCONH2 + | || || | - | ^ H J| | + H20

N-Xanthylamide

From the amide with xanthydrol in glacial acetic acid
For directions and examples see Cheronis, p 610, Linstead, p 66, Shnner, p 222, Vogel, p 405, Wild,

p 195, R F Phillips and B M Pitt, J Amer Chem Soc, 65, 1355 (1943), W Andnam, Rec Trav chim, 35,
180(1916)

From the amide with xanthydrol in ethanol-water-acetic acid mixture
See Shrmer, p 222, Wild, p 195, R F Phillips and B M Pitt, J Amer Chem Soc , 65, 1355(1943)

Hg salt (Hg derivative) *

RCONH2 + HgO — (RCONH)2Hg + H2O
Mercuric salt

From the amide with mercuric oxide in methanol or ethanol
For directions and examples see Cheronis, pp 610, 611, Wild, p 197, J W Williams, W T Rainey and

R S Leopold, J Amer Chem Soc ,64, 1738 (1942)
From the amide with mercuric oxide in water
See Vogel, p 405
From the amide with yellow mercuric oxide without solvent
See Cheronis, p 611, Wild, p 196, J W Williams, W T Rainey and R S Leopold, J Amer Chem

Soc ,64, 1738(1942)

Oxalate
RCONH2 + (COOH)2 — RCONH2 • (COOH)2

Amide oxalate

From the amide with anhydrous oxalic acid in the presence of ethyl acetate

•Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS A N D  REFERENCES TO TABLE X V  (Continued) 

For directions and examples see: Cheronis, p. 61 1 ;  Wild, p. 196; C. A. MacKenzie and W. T. Rawles, Ind. 
Eng. Chem., Anal. Ed., 12,737 (1940). 

N-Acylphthalimide (Phihalimide derivative) 

NCOR + 2HC1 RCONH2 + aCoc1 + acO> ' COC1 C O  
Phthaloyl chloride N-Acylphthalimide 

From the amide with phthaloyl chloride in toluene or without solvent. 
For directions and examples see: Cheronis, p. 61 1; T. W. Evans and W. M .  Dehn, J. Amer. Chem. SOC., 51, 

3651 (1929). 

*Derivatives recommended for first trial. 
WARNING: This is  not an instruction manual. References should be consulted for the preparation of  derivatives. 
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T A B L E  XV. ORGANIC DERIVATIVES O F  A M I D E S  A N D  I M I D E S  

Name 

Formamide 

- 
Boiling 
point, 

OC 

a) Liquids (Listed in order of increasing b.p.)* 

- 
Melting 
point, 
.c 

Derived acid I Derived amine 

MP,  
Â¥ 

8 4  

8 4  

8 4  

8 4  

8 4  
8 4  

166 

8 4  

8 4  

8 4  

8 4  

8 4  

- 
Acet- 
arnide 

- 

28 

102 

54 

17 

- 

BP, 
'C 

1007 

1007 

1007 

1007 

1007 
1007 

1182 

1007 

1007 

1007 

1007 

1007 

- 
Benz- 
amide 

- 
4 1 

42 

80 

7 1 
48 

48 

63 

60 

- 

P 
Nitro 
benzyl 
ester 

31 

3 1  

31 

31 

3 1  
3 1  

78 

31  

31 

I I  

31  

31 

Miscellaneous 
M P, 

'C 

P 
Brorno- 
phenacyl 

ester 

140, 135 

140, 135 

140,135 

140,135 

140, 135 
140, 135 

86 0 

140, 135 

140,135 

140,135 

140,135 

140,135 

Kanthyl deriv , 
184, Oxalate, 
1074 7 7  

B P, 
'C 

*Derivativedatagiven in order m p ,crystal color, solvent from which crystallized 

I 
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TABLE XV. ORGANIC DERIVATIVES O F  A M I D E S  A N D  I M I D E S  

Name 

n-Butyranilide 
Oleanilide 

N-Benzpiperidide (N-Benzoyl 
pipendine) 

Ethyl urethane (Ethyl 
carbamate) 

Formanilide 

Malonic acid monoamide 
(Mdlonamic acid) 

N-Propylacetanilide 
Difluoroacetamide 
N-Benzyl-n-caproamide 
Phenyl urethane (Phenyl 
carbdmate) 

Methyl urethane (Methyl 
carbamate) 

N-Ethylacetanilide 

n Butyl urethane (n Butyl 
cdrbdmate) 

N-Benzylisovaleramide 
Acetoacetamide 
Isobutyl urethane (Isobutyl 
carbamdte) 

N-Methyl-2-acetotoluidide 
Carprylanilide 

Pelargonanilide 
N-Benzylacetanilide 
Methoxyacetanilide 
d I-Lactanilide 
N-Ethylbenzanilide 
n-Propyl urethane (n Propyl 
carbamdte) 

N-Benzylformamide 
N-Benzylacetamide 
Propiolamide 
n-Valeranilide 
(n-Pentananilide) 

Isoamyl urethane (Isoamyl 
carbamate) 

Erucanilide 
3-Acetotoluidide (N Acetyl-m 
toluidine) 

N-Methyl-3-acetotoluidide 
Ethyl oxanilate . . . . . 
Benzindole 
Heptananilide 
Capranilade (n-Decananilide) 
n-Undecananilide 

(n Hendecananilide) 

Melting 
point "C 

- 
35 
t 1 

$8 

49 48 

50 47 

50 

50 
52 
53 
53 

54 52 

54 

54 

54 
54 
55 

56 
57 55 

57 
58 
58 
59 
60 
60 

60 
6 1 
61-2 
53 

64 

65, 55 
66 65 

i6 
56 7 
68 
70.65 
70 
71 

- 

b)  Solids (Listed in order of increasing m.p.)* 

Xan 
thy1 
imide 

Derived acid 

B P  "C 

162 5 I&- 
250 
(super 
hi-dti-d 
steam) 
216' 

249 

100 7 

1182 
134 5 
203 35 

118 2 

176 5 

1182 
237 
239 3 

254 4 
118 2 
204 203 
12215 
249 

100 7 
1182 
144d 
I86 4 

26415 
1182 

1182 

249 
223 
268 7 
280,284 

p Nitro 
benzyl 
ester 
- 

$9 

31 

/ I  85 5 

78 

78 

58 0 

18 

78 

89 

3 1 
78 

78 

'8 

39 

- 

- 
7 Bromc 
phenacy 

ester 
- 
63 
40 46 

1190 

140 13 

86 0 

72 

86 0 

135 13 

86 0 
67 4 

68 5 
86 0 

112 8 
1190 

140 13 
86 0 

75 

62 5 
86 0 

$6 0 

119 
72 
60 
68 2 

- 

Derived amine 

Acet 
amide 
- 
114 
114 

114 

47 

60 
114 

54 

60 

56 
114 

114 
58 
114 
114 
54 

60 
60 

114 

114 
65 

66 
114 
157 8 
114 
114 
114 

- 

Benz 
amide 
- 
160 
160 

48 

160 

105 
160 

60 

105 

66 
160 

160 
107 
160 
160 
60 

105 
105 

160 

160 
125 

125 
160 
68 
160 
160 
160 

- 

Miscellaneous 

B p  271 Benzyl 
chloride - 
benzyl lorm 
anilide 48 

B p 249 

*Derivativedata given in order m p ,crystal color solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES O F  A M I D E S  A N D  I M I D E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) - 

Meltin 
point, " 

- 
72 
73 
73 
76 

16 
76 

17 

17 
78 

8 
'8 

'8.5- 
9.0; 7( 
9 
9 

'9.6; 8( 
0 
0 
; 7 7  

;2 

i2 
i3 
;3 
i4 
i4 
85 
i5 
5 
!6; 83 

87 
87 

7 
7 
7 
8 

8 

9 
0 
1 

- 

Miscellaneous 

............... 

............... 

............... 

............... 

............... 
. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

............... 

............... 

............... 

............... 

............... 

............... 

............... 

............... 

............... 
Mercury deriv., 
201; Oxalate, 
80.8- 1 .O 

Mercury deriv., 
196-7; Oxalate : 
127.3; Phthali- 
mide, 135-6 

............... 

............... 

............... 

............... 

............... 

............... 

............... 

............... 

............... 

............... 

............... 

.............. 

.............. 

.............. 

.............. 

.............. 

.............. 

.............. 

.............. 

- 
Xan- 
thyl- 

amide 

- 
.... .  
. . . . .  
..... 
..... 

...... 
. . . . .  

. . . . .  

. . . . .  

..... 

.. . . .  

. . . . .  

. . . . .  

..... 

..... 

...... 
..... 
..... 

214; 
21 1 

245; 
238- 
40 

...... 

...... 

...... 

. . . . . .  

...... 

...... 

...... 
..... 
...... 

..... 
...... 

..... 

..... 

..... 

..... 

..... 

..... 

..... 

..... 

- 

Derived acid Derived amine 

B.P., 'C 

209.6 
100.7 
169; 163 
250 
(super- 
heated 
steam) 
216s 

u 
198.5 
(cor.) 

198.5 
(cor.) 

217-8254 

299 

191.7 
!12'Ã 

12215 

!561Â 
118.2 

195-6 
)12;177' 
186 
141 

11 8.2 

'06-7 
118.2 
198-200 
'90 
'12" 
141; 140 
. . . . . . .  
. . . . . . .  

!70 

118.2 
'75 

44d. 
18.2 
97.5 

- 
;-Nitro. 
benzyl 
ester 
- 
..... 

I I 
. . . . .  
. . . . .  

. . . . . .  
4 

4 

. . . . .  

. . . . .  

. . . . . .  
-1.5-40 
[cor.) 
. . . . . .  

...... 
3 

, , , , , . 
. . . . . .  
...... 
I 

i 

...... 
3 
...... 
...... 
...... 
. . . . . .  
. . . . . .  
...... 
...... 

s 
...... 

..... 
! 
. . . . .  
: 204 

i 

..... 
i.5 
: 91 
cor.) - 

No. 1 Name ~ B r o m  
phenac: 

ester 
- 
... . .  
140; 1. 
. . . . .  
40-6 

...... 
68 

68 

. . . . . .  
76 

..... 
'7.2 

12.8 

b4.2 
86.0 

..... 
'5.0 
. . . . .  

i3.4 

i6.0 

04.8 
16.0 
..... 
..... 

11 
..... 
..... 
..... 
..... 

16.0 
. . . . .  

..... 
6.0 

Acet- 
amide 

- 
...... 
101 
114 
...... 

114 
. . . . . .  

114 

114 
114 

114 
114 

....... 

114 
79 

. . . . . . .  
114 

Benz- 
amide 

- 
..... 
180 
160 
..... 

150 
. . . . . .  

160 

160 
160 

60 
60 

..... 

60 
04 

..... 
60 
..... 
..... 

..,,. 

..... 

..... 
60 
..... 
60 
..... 
..... 
60 
..,.. 

15 
..... 

60 
20; 131 
60 
..... 

9 

60 
60 
60 

- 

42 Thioacetanilide.. ........... 
43 Tiglamide . . . . . . . . . . . . . . . . .  I 

. . . . . . . . . . . . . . . .  44 Tiglanilide I 

50 Transbrassidanilide ......... 
5 1 2-Acetophenetidide (N-Acety l- 

o-phenetidine) . . . . . . . . . . . .  
52 d.1-2-Methylpentanamide + ... 
53 Tridecananilide.. ........... 
54 d.1-a-Chloropropionamide. ... 
55 Propionamide.. . . . . . . . . . . . .  

56 Acetamide.. ............... 

........... Ethoxyacetamide 
. . .  N-Methyl4acetotoleidide 

..... 1 a-Bromoisobntyranilide. 
........ y-Phenylbutyramide 

Myristanilide .............. 
Acrylamide ................ 
Allylurea. ................. 
Acetoacetanilide . . . . . . . . . . . .  
d,/-a-Ethylphenylacetamide . . 
(a-Phenylbutyramide). ..... 

4-n-Propylacetaniliie. ....... 
a-Undecylenamiile 
(a-Hendecyleneamide). . , . , . 

Propiolanilide . . . . . . . . . . . . . .  
.......... 3-Bronioacetanilide 

. . . .  d.1-3-Methylpentananiliiie . 
n-Butyl examate. ............ 

12 

6.6 
!4.5 

8 
6.6 
-41.6 
89.5 
(anh.); 
101(+ 
1Hz0) 
6.6 

8.5 
2.7 
30 

- 

73 D-tTiaulmeogranilii ........ 
74 Palmitanilide ............... 
75 N-PhenylmaleimiJe .......... 

*Derivative data given in order: m.p., crystal color, solvent from which crystallized. 
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T A B L E  XV.  O R G A N I C  D E R I V A T I V E S  O F  A M I D E S  A N D  I M I D E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

No 1 Name 

82 2-Nitroacetanilide 
83 1 Maleimide 

76 
77 
78 

79 
80 
81 

Elaidamide 
Transbrassidamide 
2-Ethylpentananilide 
N-Methyl-N-(1-naphthyl) 
acetamide 

n-Caproanilide 
(n  Hexananilide) 

N-Butyranilide 

Bromoacetamide 
a-Phenylpropionamide 
Isopropyl urethane 
(Isopropyl carbarnate) 

Arachidanilide 
d I a Chloropropionanilide 
2.2-Dimethylbutananilide 

90 
91 

N-Benzylpalmitamide 
Azelaic acid monoamide 

92 
93 
94 
95 
96 
97 

11 3 Pelargonamide I 

d 1-2-Methylpentananilide 
lodoacetamide 
Stearanilide 
Heptanamide 
Trichlorolactamide 
Semicarbazide 

99 
100 
101 
102 
103 
104 

105 
106 
107 
108 
109 
110 
11 1 
112 

Melting 
point "C 

Trichloroacetanilide 
3-Acetopbenetidide 
N-Benzylstearamide 
Glycollanilide 
Methoxyacetamide 
Hydrocinnamanilide 

( f t  Phenylpropionanilide) 
a-Hydroxyisobutyramide 
Dichloroacetamide 
2-Methylhexananilide 
4-Methylhexanamide 
4-Methyl-2-nitroacetanilide 
Capramide (n-Decanamide) 
2-Bromoacetanilide 
Phenoxyacetanilide 

Xan 
thy1 

amide 

Derived acid Derived amme 

v-Nitro- 
benzyl 
ester 

*Derivative data given in order rn p ,crystal color, solvent from which crystallized 

233 

p-Bromo 
phenacy 

ester 
Acet 
amide 

114 
114 

92 94 

114 
34 5 

114 

114 

so 

114 

114 

mono 
67 di 
(sym) 
138 

114 
>7 
)O 
I I4 

1 4  

14 

19 

19 
14 

14 

-- 
Benz 
amide 
- 

160 
160 
160 
98 110 

160 
121 

160 

160 

105 

160 

160 

mono 
172 5 
di 
(sym) 
24 1 
(tor ) 

Miscellaneous 

Gives sernicar 
bazones with 
aldehydes and 
ketones 

Mercury deriv , 
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TABLE XV. ORGANIC DERIVATIVES O F  A M I D E S  A N D  I M I D E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 
- 
Melting 
oint, -C 

- 
101 
101 ... 
101 

101 
101 

102 

102 

102 

102 
102 
103; 99 

103 

103 

104 
104 

104, 
subl. 

104 
104-5 
105; 10: 
105 
105 
105 
105 

106; 10: 

106 
106 
106 
106 
106 

107; 10: 
107 
108 

108 
108 
108d. 

108 

108-9 

- 

No. 

- 
118 
119 
120 

121 
122 

123 

124 

125 

126 
127 
128 

129 

130 

131 
132 

133 

134 
135 
136 
137 
138 
135 
140 

141 

142 
14: 
1 4  
145 
146 

147 
148 
149 

150 
151 
152 

153 

154 - 

ian- 
~hyl -  
mide 

- 
.... 
. . . .  
. . . . .  

30 
. . . .  

. . . .  

.... 

. . . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
. . . .  
89 

. . . .  

42 
.... 
. . . .  
.... 
67 

.... 

. . . .  

. . . .  

. . . .  

.... 

. . . .  

.... 

. . . .  

Derived acid Derived amine 

B.P.. 'C 

NH3 
. 136 

. -6 

NH3 

. 196 

. 184 

N;, 

NH3 
. . .  184 

NH3 

. 248 

!O 225 
sl. d. 

. 184 

. 229 

. 184 

. 134 

. 222-4 

NH3 

. 184 

NH3 
. 184-5 

NH3 
. . 1-6 

NH3 
I 

NHa 
57 1298 

NHa 
I 

NH3 
NHa 
NH3 

. 184 

NF3 

Miscellaneous Name Â¥Nitro 
benzyl 
ester 

-Bromc 
)henacy 

ester 

Acct- 
amide 

Benz- 
amide 

'8 
...... 

18 

....... 

. . . . . . .  

78 

51 

19.5-40 
(cor.) 

0 1 
. . . . .  

nono: 
126; 

di: 10 
!8 
. . . . . .  

102 

114 

. . . . .  

..... 
114 
. . . . .  

Ã̂ 

103 

114 
19 

114 

104 
104-5 
..... 

114 
105 
114 
. . . . . .  

114 

..... 
60 
..... 
28 
...... 

180 
. . . . . .  
nono: 

140; 
di: 14 
w 
. . . . .  

63 

160 

. . . . .  

. . . . . .  
160 

. . . . . .  N,N-Diphenylacetamide 
. . . . . . . . .  tf-lodopropionamide. 

N.N'-Diacetyltrimethylene- 
diamine . . . . . . . . . . . . . . . . . . .  

'icrate, 127d. 
............... 

Methylurea. . . . . . . . . . . . . . . . .  
Phenoxyacetamide . . . . . . . . . . .  98-9; 

99-100 
16.6 

33-5, 
deliq. 

52.3 

15 
15 
28.5; 
~ 1 3 . 4 ;  
(J:16.3 

122.4 

16.6 

166; 164 
122.4 

13.6 

16.6 
16.6 
........ 
- 46.1 
16.6 
13 
48.7; 40 

- 20.8 

62.7 
122.4 
68.5 
........ 
-34.5 

53.9 
122.4 
61.2 

93 
31-2 
33-5, 
deliq. 

106.5 

77; 75 - 

3.p. 237; Conc. 
HNO, + HzSO, - p-Nitro 
deriv., 153 
. . . . . . . . . . . . . .  Levulinanilide ............... 

............ Pentadecanamide 

Isocrotonamide. ............. 
. . . . . . . . . . . . .  Isocrotonanilide 

n-Undecanamide 
. . . . . . . .  (n-Hendecanamide) 

. . . . . .  3.4-Dimethylbenzanilide 
2-Benzophenetidide 

. . .  (N-Benzoyl-0-phenetidine) 
. . . . . . . . . . . . . . . .  Pyruvanilide 

N-Cyctohexylacetamide. ...... 
2-n-Propylacetanilide. . . . . . . . .  
2-Ethylpentanamide. ......... 
Isobutyranilide . . . . . . . . . . . . . .  
4-n-Butylacetanilide. . . . . . . . . .  
Acrylanilide . . . . . . . . . . . . . . . .  
(J-Phenylpropionamide 
(Hydrocinnamamide) . . . . . . .  

Propionanilide . . . . . . . . . . . . . .  Zone. HNO, + 
H,SO, + 

p-Nitro deriv., 
182 

............... 

............... 

............... 

............... 
Oxalate, 61.1-.4 

Palmitamide ................ 
N-Benzylbenzamide .......... 

. . . . . . . . .  D-Chaulmoogramide 
. . . . . . . . . . .  sym-Dimethylurea 

n-Valeramide (n-Pentanamide). 186.4 

!12'6 
'49 
231" 

. . . . . . .  
167-9 
245-6 

> 360 
sl. d.; 
237" 

204' - 

Myristamide ................ 
. . . . . . . . .  N-Benzylbenzanilide 

Margaramide 
......... (Heptadecanamide) 

Thioacetamide .............. 
Fluoroacetamide. ............ 
Levulinamide ............... 

...... Azelaic acid monoanilide 

Arachidamide ............... 
*Derivative data given in order: m.p., crystal color, solvent from which crystallized. 
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TABLE XV. ORGANIC DERIVATIVES O F  A M I D E S  A N D  I M I D E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Xan- 
thyl- 

amide 
No 

Derived acid 

Name 

Derived amine 
Meltinf 
mint, "< 

- 
'-Bromo. 
ihenacyl 

ester 

- 
Benz 
amide 

- 
pNitro- 
benzyl 
ester 
- 

78 

78 

78 

78 

67 4 
it 204 

lo6 

67 4 
65 

78 

18 

- 

- 
Acet- 
amide 

Miscellaneous 

Anthranilamide 
2-lodoacetanilide 
Pimelic acid monoanilide 

109 
109 
109 

109 
109 
170, 1( 
110, l( 

110 
110 

110 
I l l  
I1 1 
I l l  
112, I(  
112.11 

112 

112 

112-3 

114 
114 
(tor ) 

114 
114 

14,11 
15 

15 

16 
16 
18,11 
18 

I8 
18 
18- 
20d 

19 
20 

- 

147d 
16 6 
104-5, 
sub1 

70 1,69 

44.42 
16 3 

-30 0 

120 
I6 6 
62 5 
174d 
-31 8 
-33 

16 6 

605 

1 l8d 
16 6 

72 
189 5 
(anh ), 
101(+ 
2H20) 
(rapid 
htng ) 

142, 140 
109 

-5 5, - 

16 
14 
2 ,  w 
'6 5, 
sub1 

- 6  
6 6 
80 (cor 

6 6 
6 

- 

118 2 
22315 

299 
237, 
239 3 

176 5 
176-7, 
174 

1182 

195 
199 

176-7, 
174 

I18 2 

118 2 

189 (cor 

270 

162 5, 
1 64 

161 
!30d 
I89 (cor 
'56 5 
(tor ) 

194 
1182 

18 2 

- 

Ã̂  
It 1361 

92 

76 
67 4 

68 0 
55 

86 0 

77 3 

55 

86 0 

86 0 

95-6 

106 

53 

15-6 
19 

'9 
16 0 
r 197 
(sealed 
tube) 
6 0 

- 

109 
114 

114 
114 

I l l  

174 

110 I '  

114 

60 

114 
114 

114 
114 
114 

1 4  
I 19 
14 

19 

- 

Stearamide 
a-Methylhydrocinnamamide 
Lauramide (Dodecanamide) 
n-Caprylamide 
(n-Octanamide) 

Isovaleranilide 
d I-2-Methylbutananilide 

3-Nitrophenylacetamide 
2-Ethylacetanilide 
0-Bromopropionamide 
3-Aminobenzamide 
2-Ethylbutanamide 
4-Methylpentananilide 

(Isocaproanilide) 
d.1-2-Methylbutanamide . 

KMn0. - 
Acetylanthra- 
nilic acid, 185 

B p 304, Conc 
HN03 + 
H,SO. - 
p-nitro deriv , 
210 

Mercury deriv , 
222-4, Oxalate, 
659 6 2  

:onc H N 0 3  - 
2.4-dinitro- 
phenylacetic 

acid, 189 

172 

173 
174 

2-Chlorobenzanilide 
Dihydroacetic acid 
monoanilide 

n-Butyramide 

d-Hydnocarpamide (a-Cyclo- 
pentylundecylamide) 

4-Aminobenzamide 
Acetanilide 

175 
176 

Methacrylamide 
a-Bromoisovaleranilide 
trans-a-Crotonanilide 
Phenylacetanilide 

N-Benzylcrotonamide 
Ethyl oxamate 

Dichloroacetanilide 
N-Ethyl4-nitroacetamlide 
Trimesic acid trianilide 

187 3-Iodoacetanilide 
188 Cyanoacetamide I 

I 

*Derivative data given in order m p -ystal color, solvent from which crystallized 
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T A B L E  X V .  O R G A N I C  D E R I V A T I V E S  O F  A M I D E S  A N D  I M I D E S  
b) Solids (Listed in order of increasing m. p.)* (Continued) 
- 
Melting 

point "C 

Xan 
thy1 
amide 

Derived acid Derived amine - 
Ace1 
amide 

- 
pBrom 
phenac 

ester 

- 
Benz 
amide 

- 
pNitro 
benzy l 
ester 

Miscellaneous 

3 Glycolamide 
) Isocaproamide 

(Isohexanamide) 
Chloroacetamide 

78 9.8C 
- 33 

261 3 
3 56 2, 
Â¥ 52 5 

145 6.v 
131, 135 
53, sub1 

158 155 
!5 7 
133 4 
132 

13 6 

-41 6 
155 6 
w 158 

122 4 

104-5, 
107 8 
6 6 

153 4 
(tor ) 

185, 
182 8 
11-3, 
110 1 
5-6 
13d 
(rapid 
htng ) 
216,21' 
-31 8 

44 139 
4 1 
6 6 
5 6 
36 7, 
sub1 
37-8 
sub1 

5 5 

44, 
139-4 1 
4 6  I 
00- 1 

6 6 
22 4 

199 1 7 5 2  

I89 

245d 
243 

203 5 
230-2 

165d 
80" 

197 5 

249 

259"' 

118 2 

216Is 

235d 

'63, sub 

85 (cor 

95 

18 2 
85 (cor 

63 4 

54 7 
00 

18 2 
49 

! 2-Chlorophenoxyacetanilide 
I Tribromoacetamide 
I Sebacic acid monoanilide 

3-Chlorobenzanilide 
I a-Bromopropionamide 
' Furanilide 

3-Benzotoluidide 
(N Benzoyl m toluidine) 

: 2-Toluanilide 

Adipic acid monoamide 

Angelanilide 
3-Resorcylanilide (2.4- 

Drhydroxybenzanilide) 

Suberic acid monoamide 

4-Methoxyacetanilide 
Angelamide 
Phenylpropiolanilide 

Nicotinamide 3 p 150 60""-' 
Chloroaurate, 
205, N-Ethyl, 
188-9. N 
isopropyl, 184 6 

lercury deriv , 
24 1 

lercury deriv , 
222, Phthali- 
mide. 168 

Pivalanilide 

Suberic acid monoanilide 

Isobutyramide 
2-Methoxybenzamide 

2-Bromo-4-nitroacetanilide 
Benzamide 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  XV.  O R G A N I C  D E R I V A T I V E S  O F  A M I D E S  A N D  I M I D E S  
b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

Anthranilanilide 
Bromoacetanilide 
2-Methoxybenzanilide 
Nicotinanilide 

2.2-Dimethylbutanamide 
/,I-23-Dimethylbutanamide 
V-Dimethylbutananilide 
13-Dimethylbutanamide 
2.5-Dichloroacetanilide 
Malonic acid monoanilide 
Urea (Carbamide) 

t.4-Dimethylacetanilide 
Mesityleneamide (3.5- 
Dimethylbenzamide) 

I-lsopropylbenzamide 
-Bromoisovaleramide 
1-Chlorophenoxyacetamide 

'henacetin (4-Aceto- 
phenetidide) 

3-Dimethylacetanilide 
sovaleramide 
icetyl salicylanilide 

-Ethoxy benzamide 
,5-Dimethylacetanilide 
-Aminobenzanilide 

- 
Melting 

point, 'C 

- 
130 
130, 13 

131 
131 
131 
132, 
bz 3 

85 (+ 
2 H 2 0  
w ,26 
(anh 1 

132, 10 
132 
132 
132 
132 
132 
132 8 

133, 13. 
133 

133 
133 
133 

133 4 

(tor ) 
134 

134 

134 

134, 
136-7 

135 
135, 131 
136 

I36 
36 

36 
37 

39 

39 
39 
40 

- 
Xan- 
thyl- 

amide 

- 

'65, 
274 

82-3 

M P , ' C  

166, 164 
67(stab ; 

SO (un- 
stab ) 

147 
50 
100-1 
237 8, 
sub1 

- 1 5 0  
-1  5 
6 7 
6 7 
16 6 
1348 9 

16 6 
16 6 

177, al  
14 
155-6, 
w ,  158 

118 

16 6 

158, 155 

16 6 

t 61 3, 
f3 56 2, 
y 52 5 

16 6 
-30 0 
135 
(rapid 

htng ) 
5 5  
58 3 
(subl at 

76) 
'9 
6 6 

22 4 
(subl at 

100) 
37 
6 6 
74d 

Derived acid 

pNitro 
benzyl 
ester 
- 

88 

78 
A 855  

78 

123-4 

78 

107 

IS 

18 

10 5 

05 
17-8 

0 5 
'8 

19 

'8 

- 

Bromc 
)henacy 

ester 

Derived amine 

Acet 
amide 

- 

114 
114 
114 
114 

114 

114 

132 
114 

133, 131 

132 

137 

114 

135 

1 4  

14 
14 

14 
11 137 

09 

39 
14 
- 

Benz 
amide 

Miscellaneous 

Phthalimide, 
188-90, Picrate, 
148 

3r2 - 1 -Bromo 
deriv , 140 

Mercury deriv , 
245 

0 % H N 0 3  - 
3-Nitro deriv , 
103 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  XV.  O R G A N I C  D E R I V A T I V E S  O F  A M I D E S  A N D  I M I D E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

- 
140, 14 

141 
141 
141 
142 
142 
142 

142-3 

143, 14; 
143-4 
144.14 
144 

145 
(hyd ) 

145 
145 

145, 148 

I46 

146, 131 

147 
147 

147 

148 
148 
148, 142 
148 5 

149 
49 
149 

150, 145 
50 
50 

151 3 

51, 153 

Derived acid Derived amme 
Xan 
thyl- 
amide 

Miscellaneous Name 
MP,'C 

104-5, 
107 8 

57-8 
162 
150 

142,140 
158 3 
(subl 
at 76) 

133 4, 
132 

140 
83 
16 6 
122 4 

125 

16 6 
167-8.8 
(anh ) 

79 80, 
182 
sub1 

125 

30- 1 

122 4 

122 4 

16 6 
48-9 
133 
185, 
182 8 

122 4 

'00-6, 
197 
(sealed 
tube), 
230 
(rapid 
htng ) 

I I6 
i l l  
45-6, w 
153-4 
(tor ) 

! 33 

BP.'C 

- 
259"' 

197 5 

'30-2 

1182 
'49 

118 2 

!75 (cor 

'33 

'4 9 

!49 

18 2 
198-20C 
800 
35  d 

49 

16" 

00 

- 

pNitr0- 
benzyl 
ester 

p-Bromc 
phenaq 

ester 
Acet- 
amide 

Benz- 
amide 

90 7 

80 
I l l  
110 

106 
97-8 

133 5 

141 

78 
$9 

78 

104 5 

ii 91 

!9 

$9 

IS 

1168 
ii 88 

i9 

h 155 ! 

'5 

I06 

16 8 

- 

Mercury deriv , 
I96 

Mercury denv , 
190 

CMnO. - 
Fknzoylanthra- 
nilic acid, 177 

Trichloroacetamide 
2-Iodobenzanilide 
2-Bromobenzanil~de 
3-Toly lurea 
2-Chlorobenzamide 
Salicylamide 

160 
1 60 
125 

160 
136 
146 

177 

160 

160 

160 
mono 

140, 
di 14' 

147 

172 

160 

149 
105 

160 
160 

160 

6 0  

- 

I-Nitrobenzamide 
odoacetanilide 
1.5-D~methylacetauilide 
!-Benzotoluidide (N-Benzoyl- 
0-toluidine) 

1.4-Dichloroacetan~lide 
r-d 1-Phenylsuccmamide 

(8 form) 
I-Toluanilide 

liethylmalonic acid 
monoamide 
~clohexancarboxanilide 
(Hexahydrobenzanilide) 
Phenylurea 
M,N1-Dibenzoyltrimethylene- 
diamine 

knzo-2-ethylanilide (N-Ben- 
zoyl-o-ethylaniline) 
,4,6-Trichloroacetan~lide 
r-Bromoisobutyramide 
'innamamide 
iucciuic acid monoanilide 

r-Cyclohexybeuzamide 
knzylurea 
'hthalic acid monoamide 
(Phthalamic acid) 

-Benzoylpropionanilide 
Ithylmalonic acid monoanilide 
-Chlorophenoxyacetamide 
Idipic acid monoanilide 

Icid KMn0, -+ 

Benzoic acid, 
122 4 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

238 

Copyright 1967 by CRC Press, Inc.



TABLE XV. ORGANIC DERIVATIVES O F  A M I D E S  A N D  I M I D E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Derived acid Derived amine 
Meltin$ 

point, 7 

- 
Aat -  
amide 

Name p Nitro 
benzyl 
ester 

-Bromc 
)henacy 

ester 
Benz- 
amide 

Miscellaneous 

4-Fluoroacetanilide 
d 1-Mandelanilide 
4-Acetotoluidide (N-Acetyl-p- 
toluidine) 

78 
123 4 
78 

78 

141 
99 5 

110 

112 
105 

78 

di 88 

mono 
87 2, di 

124 5 
65 

106-8 

dl 88 

78 

89 

78 

152 
114 
147 

153 
114 

114 

114 
114 

114 

mono 
155, 
di 76 

114 

114 

114 

157-8 

147 

159 

t M n 0 4  - 4- 
Acetamido- 
benzoic acid, 
256, Br, - 3- 
Bromo deriv, 
117 

Mercury denv , 
242 

klercury deriv , 
235 

30, + 4- 
Benzamido 
benzoic acid, 
278 
lr, - 4-Bromo 
deriv , 193, 
Fuming HNO, 
-dinitro 
denv ,250 

N-Methyl4nitroacetanilide 
Veratranilide 
4-Fluorobenzamide 

Dibenzylacetanilide 
2-Nitrobenzanilide 
3-Bromobenzamide 

N i  1-Naphthyl) acetanilide 

Phthalonamide (0 form) 
3-Nitroacetanilide 

Pimelic acid dianilide 

Pivalamide 

Dibromoacetamide 
L-Malamide 

Phenylacetamide 

3-H ydroxybenzanilide 

iuccinic acid monoamide 
(Succinamic acid) 
S-Acetylindole 
/ I-Phenylsuccinamide 
(a form) 

LBenzotoluidide (N-Benzoyl-p- 
toluidine) 

S-( 1-Napthyl) acetamide 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  XV.  O R G A N I C  D E R I V A T I V E S  O F  A M I D E S  A N D  I M I D E S  

Name 

Crotonamide 
N-(I-Naphthyl) benzamide 
N-(2-Naphthyl) benzamide 
4-Aminoacetanilide 

Benzanilide 

1-Naphthanilide 

Trichlorolactanilide 
Veratramide 
2-Benzoylbenzamide 

Protocatechuanilide 

Diphenylacetamide 
r-Benzoyl-@-phenylhydrazine 
2-Furanacrylamide (642-Fury]; 
acrylic acid) 

Piperonylamide 
Â¥ 1-Tropamide 
Vlethyliminodiacetic acid 
monoamide 

Vlethyliminodiacetic acid 
diamide 

l-Hydroxyacetanilide 

Sebacic acid monoamide 

cu-Aconitanilide 

b)  Solids (Listed in order of increasing m.p.)* (Continued) 

Xan 
ihyl 

amide 

- 
224-5 

- 

M P , T  

179-80, 
182, 
sub1 

72, w 
122 4 
122 4 
I 6  6 

215,213 
4,210 

122 4 

161 2 

(tor ) 
124 
181 
128.91 

(hyd ) 
21 1 
(rapid 
htng ), 
197 
(slow 

htng ) 
199- 
200d 

184 6 
184 2 

(tor ) 
I 6  6 
185 ac 
a 

148 
122 4 
141 

229,228 
117-8 
L27d 

L27d 

16 6 

184 6 
184 2 
(tor ) 

200 sub1 

33, sub1 

125 

Derived acid Derived amme 
- 
p-Nitro 
benzyl 
ester - 

104 5 

67 4 
89 
83 

180-2 

$9 

100 4 

132 

78 

$9 

'8 

I 32 

106 8 

ii 73 5 
72 6 

- 

- 
Bromo 

ihenacy 
ester - 

153 

35 6 
119 
119 
$6 0 

91 5 

(tor ) 
184 
19 

35 5 

88 

52 

,6 0 

19 

6 0 

52 

76 
176 7- 
4 

'; 147 

ri 186 - 

- 
Acet 
amide - 

159 
132 
mono 

162 3 
di 30- 

114 

114 

114 

114 

168 
114 

I28 

mono 
168, 
di 150 

114 

114 

- 
Benz- 
amide 

- 

160 
162 
mono 

128, 
di 3ft 

160 

160 

160 

160 

204 
160 

168 

sl- 
mono 
216-7, 
N.0- 
di 234 
160 

160 

Miscellaneous 

Mercury deriv , 
260 

Azo-@-naphthol 
deriv ,261 

Brz-4-Bromo 
deriv ,204 

Mercury d e w ,  
222 

*Derivative data given in  order m p , crystal color, solvent from which crystallized 
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T A B L E  XV.  O R G A N I C  D E R I V A T I V E S  O F  A M I D E S  A N D  I M I D E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 
Melting 

point, "C 

- 
170 

170 

170; 17 

171; 17 

172 
172 

172 

172-3; 
153 
s1.d. 

173 

173 

174-5 
175 

175 

175 

175.5 

175-6 
175-6 
176; 17: 
I76 
177 

177 

177 

177 

177 

179. 
179 

179 
179d. 
- 

- 
Xan- 
thyl- 
amide 

Derived acid Derived amine 

!+Nitro 
benzyl 
ester 

P-Brom 
phenac 

ester 

Acet- 
amide 

- 

Benz- 
amide 

Miscellaneous 

134.8-.9 

167-8; 8 
(anh.) 

198; 
195-6 

184; 
185.5 

16.6 
122.4 

106.5 

137-8; 
130 
(+ 3% 
fumarii 
acid) 

-- 

345 

346 

347 

348 

. . . . . . .  

. . . . . . .  

. . . . . .  

. . . . . . .  

118.2 
'49 

> 360 
sl. d.; 
237" 
. . . . . . .  

. . . . . . .  

!49 

. . . . . . .  
!2315 

- 

Malonic acid diamide 
........ (Malondiamide). 

D,L-Phenylsuccinic acid 
. . . .  monoanilide (,9 form). 

. . . . . .  4-Ethoxybenzanilide 

'2-Naphthylanilide. . . . . . . . .  

di: 85.' 

. . . . . .  

. . . . . .  

. . . . . .  

78 
$9 

a: 43.2 

A:91 
(cor.) 

. . . . .  

$9 

>9.5 
. . . . .  

. . . . .  

. . . . .  

10.6 

ti: 69 
. . . . .  
12 
. . . . .  

19 

. . . . .  

'8 

5.5 

1;: 134 
(cor.) 

89 
/I: 155. 

8 
..... 
- 

160 

160 

160 

di: 244 
172 

. . . . .  

. . . . . .  

173 

173 

160 
. . . . .  

160 

. . . . . .  

160 

. . . . .  

. . . . . .  

. . . . . .  
160 
A: 177 

. . . . . .  

168 

. . . . .  

. . . . . .  

160 
105 

192 
. . . . .  

349 
350 

35 1 

... 353 4-Phenetylurea (Dulcin) I 

N.N'-Diacetylethylenediamii 
Benw-2,4,6-trichloroanilide 
(N-Benzoyl-2.4.6- 
trichloroaniline). ........ 

.. . . . .  Azelaic acid diamide 

352 Maleic acid monoamide 
(Maleamic acid). ........ 

122.4 

150 
104-5, 
subl. 

167-8; 82 
(anh.) 

148-50; 
148, w. 

32-3; 
22d. 

88 
139-140 
146 
I 46 
122.4 

85, 
ac. a. 

16.6 

87.5- 
8.0 
!04.5 
(tor.), 
subl. 

'19; 214 
!00-6; 
191 
(sealed 
tube); 
230 
rapid 
htng.) 
6.6 
46 
- 

354 

355 
356 

4-Benzophenetidide . . . . . . .  
(N-Benzoyl-p-phenetidine) 

Benzylanilide . . . . . . . . . . . .  
. . . . . .  Pimelic acid diamide 

359 Citraconic acid dianilide I 

357 

358 

. . . . . .  Glutaric acid diamide 
244-Toluyl) benzamide . . . .  

. . . . . . . .  2-Nitrobenzamide. 
Phthalonic acid monoanilide 
N.N-Dibenzoyltetra- 

. . . . . . .  methylenediamine. 
. . . .  Acetylanthranilamide.. 

d.1-Phenylsuccinic acid 
monoanilide (a form). . . . . .  

4-Hydroxyphenylacetamide. . 

367 D-Camphoric acid monoamid I 

'Derivative data given in order: m.p., crystal color, solvent from which crystallized. 
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368 Mesaconic acid diamide . . 
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TABLE XV. ORGANIC DERIVATIVES O F  A M I D E S  A N D  I M I D E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Xan- 
thyl- 
mide 

Derived acid Derived amine 

Melting 
mint, 'C 

- 
Bromc 

Phenacy 
ester 

- 
Benz- 
amide M P , T  

127.90 
(+H;C 

169 71 
16 6 
I48 
182 
131, 135 
137 

I87 

204-5 
I62 
I6 6 
122 4 

I6 6 

240 
204 5 
(tor ) 

32-3, 
92d 

191-2 
I87 
144, 139 
4 1 

137 

137 

122 4 

194-5d 
(tor ) 
40 

'5 1-3 

65 
22 5 

6 6 

65 

!14d , 
varies 
with 
htng 
rate, 
223- 
255 - 

- 
Acet- 
amide 

Name 
- 

p Nitro 
benzyl 
ester 

Miscellaneous 

D-Tartaric acid monoanilide 
a-Acetyl-@-methylurea 
Diphenylacetanilide 
3,s-Dinitrosalicylamide 
1-Naphthylacetamide 
Maleic acid diamide 

unsym-Dimethyl urea 
Thiourea 
Hippuramide 
1-Tolylurea 
3.5-Dinitrobenzamide 
2-lodobenzamide 
4-lodoacetaniiide 
Benzo4fluoroanilide 
(N-Benzoyl-p-fluoroaniline) 

N,N1-Diacetyl-o-phenylene- 
diamine 

2-hitrocinnamamide 
Mesaconic acid diamlide 

Citraconic acid diamide 

Chlorofumaranilide 
3-Iodobenzamide 
Suberic acid dianilide 

Maleic acid dianilide 

Maleic acid monoanilide 

Hippuric acid 3 y -  
cine 
228 
30, 
262d 
3 4 

1 

1 

1 

Acetamide, 136, 
Benzamide, 15 1 

Mercury denv , 
266 

icetamide, 230, 
Benzamide. 196 

insym-Diphenylurea 
iconitic acid dianilide 

new-Tartaric acid diamide 

I-Bromobenzamide 

laconic acid dianilide 
Picramide 

<,N'-Diacetyl-m-pbenylene- 
diamine 

laconic acid diamide 

Mucic acid momamide 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE X V .  ORGANIC DERIVATIVES OF AMIDES AND IMIDES 
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

4-Nitrophthalanilide 
2-Tol ylurea 
Benzo-4-chloroaniline 
( N  Benzoyl p-chloroaniline) 

Biuret 
I-Naphthamide 

D-Camphoric acid diamide 
I-Chlorobenzanilide 
1-Coumaramide 

I-Nitrocinnamamide 
)-Tartaric acid diamide 
!-Methyl4nitroacetanilide 
L-Malanilide (Hydroxysuccin 
anilide) 

2yanoacetanilide 
h i c  acid trianilide 

I-Nitrophthalamide 
:is-Aconitic acid dianilide 
Viethylsuccinic acid dianilidv' 
l-Nitrobenzamide 
LNaphthylacetamide 

Isatin 
3-Nitrophthalic acid diamide 
Sebacic acid dianilide 

2,4-Dinitrobenzamide 
D-Camphoric acid 
monoanilide 

Benzo-4-bromoanilide 
(N Benzoyl-p bromoaniline) 

4-Nttrocinnamamide 
N-Phenylphthahmide 

Melting 
point, 'C 

Xan 
thy1 
amide 

165 

122 4 

I84 
185 5 

I87 5 8 1  
'43,240 
!I0 3 
206 
(anh 
28 91 

( + I  
H20) 
99 
169 71 
16 6 
100 1 

'15 
213 4 

I 53 
53 

i6 
100 153 
(anh ) 

65 
I 25 
115 
'4 1 
141 2 
143 

218 
33, sub1 

161 2 
(cot ) 

I98 
195-6 

183 
187 5 
8 0 

122 4 

285 
200 6 
191 
(sealed 
tube), 
230 
(rapid 
htng ) 

Derived acid 
- 
~ N i t r o  
benzyl 
ester 

- 
~Bromc 
phenacy 

ester 

Derived amine 

Ace1 
amide 

- 
114 
110-11 
179, 17 

14 

14 

102 
I I 4  

I 14 

!15 

14 
14 

14 
114 

114 

168 

114 

Benz- 
amide 

- 
160 
I46 
192 

160 

160 

160 

160 

A 193 
203 

160 
160 

160 
160 

160 

160 

204 

160 

- 

MisceHancous 

Acetamide, 147 

*Derivative data given in order rn p ,crystal color solvent from which crystallized 
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TABLE X V .  ORGANIC DERIVATIVES O F  A M I D E S  A N D  I M I D E S  

Name 

Carballylic acid tnamide 

Phthalonic acid dianilide 
Hippuranilide 
2-Coumaramide 

Scbacic acid diamide 

4-lodobenzanilide 
Citric acid triamide 

1-Nitrobenzanilide 
d I-Phenylsucctnic acid 
diamide 

Protocatechuamide 

2.2'-Diphenic acid diamide 

EthylmaIonic acid diamide 
3-Nitrophthalimide 
Suberic acid diamide 

Viethylmalonic acid diamide 

4-lodobenzamide 
Benzylmalonic acid dianilide 
t-Hydroxy-2-naphthamide 
Acetylurea 
3-Hydroxy-2-naphthamide 

svm -Dl-3-tolylurea 
Phthalic acid diamide 

Mucic acid diamide 

Saccharin 
Adipic acid diamide 

d I-Phenylsuccinic acid 
dianilide 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 
Melting 

point Â¡ 

- 
207d 
205 
7d 

207 

208 
208 
209d 

210 205 

210 
210-5 

211 2 Ã  
21 1 

212 

212 

213 4 

214 
216 
216 7 

217 2(X 

217 
217 
217 8 
218 
218 

218 
220 

220 

220 
220.22' 

222 

- 
Xan 
thy1 

amide 

- 

98 9 

- 

M P  'C 

66 

5 3  4d 
222 
40d 
46 
87 
'07 8, 
sub1 
33, sub1 

70.265 
53 
(slow 

htng ) 
!4 1 
167 8 8- 
(anh 1 

9 9  
200d 

!27 233 

6 6 

11 
1 8  
44 139 
4 1 
37 
138d 

7 0  265 
17d 121 

!25 6 
6 6 
2 2  3 
(tor ) 

!00-6, 
191 
(sealed 
tube) 
230 
(rapid 

htng ) 
!14d, 
varies 
with 
htng 
rate, 
223-25: 

!06 
153-4 
(tor ) 

167-8.8' 

(anh ) 

Derived acid 
- 
pNitro 
benzyl 
ester 
- 

141 

136 
152 5 

dl 73 5 
72 6 

141 
in 102 

168 

188 

di 187 
182 6 

78 

75 
I89 
11 85 

141 
A 119: 

78 

A 155'  

310 

106 

- 

- 
~Bron" 
phenac 

ester 
- 

r1 
138 3 

134 

151 

ti I41 

I46 
ri 14: 

137 

(6 0 

11 144 

I46 

86 0 

t i  152 

225 

152 6 
154 ? 

Derived amme 

Acet 
amide 

- 

14 

14 
14 

14 

1 4  

1 5  

14 

15 

14 

Benz 
amide 

- 

160 

160 
160 

160 

160 

ii 199 
21 

160 

125 

160 

Miscellaneous 

*Derivative data given in order m p ,crystal color solvent from which crystallized 
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T A B L E  X V .  O R G A N I C  D E R I V A T I V E S  O F  A M I D E S  A N D  I M I D E S  

Name 

8-Resorcy lamide 

4-Cyanobenzamide 
Diethylmalonic acid diamide 
Glutaric acid dianihde 
5-Nitrosalicylanilide 
5-Nitrosalicylamide 
Benzylmalonic acid diamide 

Methylsuccinic acid diamide 
Malonic acid dianilide 

d /-Tartaric acid monoamide 

D-Camphoric acid dianilide 
Succinic acid dianilide 

2,2 -Diphenanilide 

Phthalimide 

3,s-Dinitrobenzanilide 
3-Nitrophthalic acid dianilide 
Terephthalic acid monoanilide 

d /-Tartaric acid monoanilide 

N-Benzylacrylamide 
Carbanilide (sym -Diphenyl 
urea) 

Muconic acid diamide 

idipic acid dianilide 

b)  Solids (Listed in order of increasing m.p.)* (Continued) 

- 
Melting 

point 'C 

Xan 
thy1 

amide 

- 

176 7 

- 

213d 
(rapid 
htng ) 
216d 
217 

219 214 
125 
98 
229 30 
229 30 
1 l7d 
121 

115 
134 8- 9 

203 4 
(+ 1 
H20) 
205 6 

(anh ) 
I87 5 8 (  
I85 
182 8 

227 229 
233 

200 6 
191 
(sealed 
tube) 
230 
(rapid 
htng ) 

204 5 
218 
300, sub1 
with 
out 
melting 

203 4 
(+ 1 
H20) 
205 6 
(anh ) 

13 

289d 
(slow 

htng ) 
306 
(rapid 
htng ) 

153-4 

(tor ) - 

Derived acid Derived amine 

r Nitro 
benzyl 
ester 

Bromo 
henacyl 
ester 

Acct 
amide 

Benz 
amide 

- 

160 
160 

1 60 

160 
160 

1 60 

198.20. 

160 
160 
160 

160 

105 
160 

60 

- 

Miscellaneous 

Heat above m p - succinanil, 
155 6 + 
aniline, b p 184 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XV. ORGANIC DERIVATIVES OF AMIDES A N D  I M I D E S  

Name 

N.N'-Dibenzoylethylene- 
diamine 

Gallamide 

sym-Di-2-tolylurea 
Carballylic acid trianilide 

Phthalic acid dianilide 

Oxalic acid dianilide 

Succinic acid diamide 

2,4,6-Trinitrobenzamide 
D-Tartaric acid dianilide 
Fumaric acid diamide 

rym-Di4tolylurea 
lsophthalic acid monoamide 
Isophthalic acid diamide 
4cetylenedicarboxylic acid 
diamide 

Vlucic acid monoanilide 

U.N1-Diacetyl p-phenylenedi- 
amine 

Fumaric acid dianilide 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

Xan- 
thy1 

amide 

- 

7 5 

M P , ' C  

122 4 

!53-4d, 
222 
40d 

!22-3 
(tor ) 

66 

!OO 6, 
191 
(sealed 
tube), 
230 
(rapid 
htng ) 
89 5 
(anh ), 
101 

(+2  
H . 0 )  
(rapid 
htng ) 
85, 
182 8 

!28 
69-71 
'93 5 
286-7 
(sealed 
tube), 
200, 
sub1 

48, sub1 
48, sub1 
79 

14, 
varies 
with 
htng 
rate, 
223-255 

6 6 

86 7 
(sealed 
tube), 
293-5, 
200, 
sub1 
6 6 

Derived acid Derived amine 

p N i t n  
benzy 
ester 

- 
~ B r o m c  
phenacy 

ester 
- 
119 

134 

'ri 
138 2 

ii 152 

it 211 

il 204 

79 I 
79 1 

2 5  

6 0 

6 0 

- 
Acet- 
amide 

Benz- 
amide 

Miscellaneous 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V .  O R G A N I C  D E R I V A T I V E S  O F  A M I D E S  A N D  I M I D E S  
b,) Solids (Listed in order o f  increasing m.p.)* (Continued) 

5 10 Terephthalic acid dianilide 

512 

- 
Melting 

point. "C 

334 7 

352 

365d 

119d 
(sealed 
tube) 

Trimesic acid triamide 

51 3 

- 
Xan- 
thy1 
irnide 

Oxalic acid diamide 

30, sub1 
without 
melting 
22 4 

80 (cor ) 

39 5 
[anh ), 
101 
:+2 
4 2 0 ) .  
rapid 

) - 
"Derivative data given in order m p ,crystal color, solvent from which crystallized 

Derived arnine 

Miscellaneous 
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EXPLANATIONS AND REFERENCES TO TABLE XVI

Hydrolysis to the corresponding acid and alcohol *

RCOOR' + KOH — R'OH + RCOOK

Alcohol |H +

RCOOH

Acid

From the ester with aqueous sodium or potassium hydroxide
For directions and examples see Cheroms, p 539, Linstead, p 42, Vogel, pp 390, 391, 786, Wild, p 187
From the ester and potassium hydroxide in anhydrous or aqueous diethylene glycol
See Cheroms, p 538, C E Redemann and H J Lucas, Ind Eng Chem , Anal Ed, 9, 514(1937)
From the ester with sodium methoxide in methanol or with sodium ethoxide in ethanol
See Linstead, p 40, Vogel, p 391
From an a-hydroxy ester in water without catalyst
See A FmdlayandE M H Hickmans,/ Chem Soc, 95, 1004(1909)

Sapomfication equivalent

The sapomfication equivalent (S E ) measures the number of equivalents of base required for complete
hydrolysis of an ester It is defined as

S E =
Milligrams ester taken for hydrolysis

Milhequivalents of KOH required for complete hydrolysis

For directions and examples see Cheroms, pp 975 6, Shnner, p 235 Vogel, p 392
NOTE For directions and examples for preparation of derivatives of the carboxylic acids formed on hy-

drolysis of esters see explanations and references to Tables XII, XIII and XIV, pp 186, 187, 188, 189
For directions and examples for preparation of derivatives of alcohols formed on hydrolysis of esters see

explanations and references to Table VI, pp 77, 78, 79

Amide

RCOOR' + NH3 RCONH, R'OH

From the ester with aqueous or alcoholic ammonia
For directions and examples see Linstead, p 42, Wild, p 188

Amlide and p-Toluidide

NH2

Aniline (X=H)
or/>-Toluidme(X=CH3)

2 X

C2H5MgBr

NHMgBr + RCOOR' RC(NH

NHMgBr + C2H6

X)2OMgBr + R'OMgBr

RC(NH X)2OMgBr
HCI

RCONH

Amhde(X=H)
or/>-Toluidide(X=CH3)

+ X NH3
+C1~ MgBrCl

From the ester and the N-magnesium bromide derivative of aniline or /Moluidme (prepared from the
amine and ethylmagnesium bromide) in anhydrous ether

For directions and examples see Cheroms, p 537, Linstead, pp 42-3, Vogel, p 394, Wild, p 190, C F
KoelschandD Tenenbaum, J Amer Chem Soc, 55, 3049(1933), D V N Hardy, J Chem Soc, 398(1936)

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XVI (Continued) 

Hydrazide 

RCOOR' + H2NNH2 RCONHNH; + R'OH 
H ydrazide 

From the ester and 90% hydrazine hydrate 
For directions and examples see Linstead, p 42, Wild, p 191 
From the ester and 85% hydrazine hydrate in alcohol 
See Cheronis, p 535, Shriner, p 237, Vogel, p 395, P P T Sah, Rec Trav chim ,59, 1036 (1940) 

C H 2 c H 2  / CH2CH2 
RCOOR' + H2NCH2CH2N \O -+ RCONHCH2CH2N\  0 

C H ; C H ~ '  
/ 

CHiCH2 
N (0 Aminoethy1)morpholide 

From the ester and N-(fi-aminoethyl)morpholine in ethylene glycol o r  without solvent 
For directions and examples see Cheronis, p 536, R W Bost and L V Mullen, J Amer Chem Soc , 73, 

1967 (1951) 

From the ester with 3,5-dinitrobenzoic acid with a catalytic amount of sulfuric acid 
For directions and examples see Linstead, p 43, Shriner, p 238, Vogel, p 393, W B Renfrow and A 

Chancy, J Amer Chem Soc ,68, 150 (1946) 
From the ester with 3,5-dinitrobenzoyl chloride and pyridine 
See Cheronis, p 538 

'Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of  inorganic acids 

a )  Liquids. 1 ) (Listed in order of  increasing b.p.). * 

Boiling 
point 

OC 

- 
Welting 
point 

O C  

- 
P 

Tolui 
dide 

iquiv 
alent 

- 
5 
lo 

4 
4 

42 

7 

8 

03 

4 5 

8 

8 

6 

8 

02 

6 
I 
02 

0 

02 

08 5 

02 
16 

02 

17 
24 

- 

3 5 D i  
nitro- 

benzoati 

- 
93, al 
108 
(tor ) 
a l 

93. al  
108 
(cor ). 
d 1 

93, dl 

108 

(tor ) 
dl 

123. 

Pet 
eth 

64. 
62 5 

108 
(cor ), 
al  

93, al  

108 
(tor ), 
al 

108 
(tor ), 
a1 

74, pet 
eth 

142. 

Pet 
eth 

19-50 
H, al 
123, 

Pet 
eth 

108 
(tor ), 
al  

108 
(tor ), 
al 

33, al 

76 
142, 

Pet 
eth 

37 

S l  
33, al 

- 

Acid Alcohol 
Name Miscellaneous 

Polymerizes 
on standing 

Ethyl nitrite 
Methyl formate 

Ethyl formate 
Methyl acetate 

Ethyl trifluoro- 
acetate 

Methyl nitrate 

Isopropyl formate 

Butyl nitrite 

Methyl chloro- 
formate 

Ethyl acetate 

Methyl propionate 

Methyl acrylate 

n-Propyl formate 

tert-Butyl formate 

Al ly l  formate 
Ethyl nitrate 
Isopropyl acetate 

Dimethyl carbon- 
ate (Methyl  car- 
bonate) 

Methyl iso- 
butyrate 

Ethyl chloro- 
formate 

sec-Butyl formate 
tert-Butyl acetate 

Isobutyl formate 

Isoamyl nitrite 
Ethyl difluoro- 
acetate 

5 5 

55 
2 

55 

2 

8 1 3  
79 

4-5. 

Pet 
eth 
55 

55 

55 

2 

28, 125 

55 
2 

55 

Ã 

- 
'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  

Name 

Methyl meth- 
acrylate 

Ethyl propionate 

Ethyl acrylate 

Methyl pivalate 
(Methyl tri- 
methylacetate) 

n-PropyI acetate 

Methyl n-butyratt 

Allyl acetate 

Trimethyl ortho- 
formate (Methyl 
orthoformate) 

Methyl iso- 
crotonate 

n-Butyl formate 

Ethyl isobutyrate 

n-Propyl nitrate 

Chloromethyl 
acetate 

Isopropyl propi- 
onate 

sec-Butyl acetate 

n-PropyI chloro- 
formate 

Methyl isovalerati 

Isobutyl acetate 

Ethyl pivalate 
(Ethyl irimethyl- 
aceliile) 

Ethvl meth- 
acrylate 

Boiling 
point, 

OC 

99,100 

99 1 

101 

101 

101 55 

102 3 

104 

105, 102 

106 2 
108 2 
(tor ) 

106 6 

109 8, 
I I I 

110 

I I I 

I l l  3 

1 12 0 

113 115 

1167 

1172 
I I8 

118 15 

118 5"" 

Including esters of inorganic acids 
a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

Mellin; 
point, 
-c 

- 

- 50 

-73 8 

-95 

-84 8 

-91 9 

-88 2 

Saponification 

Acid Alcohol 
- 
BP. 

OC 
- 

64 65 

78 32 

78 32 

64 65 

97 I 

64 65 

97 I 

64 65 

64 65 

117 6. 
I I6 

78 32 

97 I 

82 4 

99 5 

97 I 

64 65 

108 1 

78 32 

78 32 

- 

Amide 

- 
102 6 

i l .81 
79 

!4-5, 

Pet 
eth 
55 7, 
153 4 
et ac  

Pet 
eth 

i2 

115 6 

12 

! 55 

01 2 

' 55 

28. 12 

2 

1 , 8 1  
79 

2 

35, 13 

12 

55 7. 
153-4 
et ac  

Pet 
et h 
02 6 

- 

P 
Tolui 
dide 

3 5-Di- 
nitro 

benzoat* 

108 

(tor ) 
al 

93, al 

93. al 

108 
(tor ) 
al 

74, pet 
eth 

108 
(tor ) 
al 

49 50 

108 
(tor ) 
al 

108 
(cor ), 
al 

64, 
62 5 

93. al 

74, pet 
eth 

123, 
Pet 
eth 

76 

74, pet 
eth 

108 
(tor ) 
al 

87 

93, al 

93, al 

- 

Miscellaneous 

'olyrnerizes 
on standing 
or heating, 
4-Bromo- 
anilide, 116 

q-(fl-Amino- 
ethyl)mor- 
pholide, 85 
'oly merizes 
on standing 
or heating 

lydrazide, 
104, eth -al 

'olymerizes 
on heating, 
4-Bromo- 
anilide, 116 

*Derii.iti\cd.it.i gnen in order m p cri'itiil color solvent from which crystdllized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

- 
Boiling 
point, 
-c 

- 

Amide 

- 
P- 

Tolui- 
dide 

- - 

Miscellaneous 

Saponification 

Equiv 
alent 

Acid Alcohol Name - 
BP, 
-c 

MP. 
-c 

Methyl crotonate 

Isopropyl iso- 
butyrate 

Ethyl n-butyrate 

n-Propyl pro- 
pionate 

tert-Amyl acetate 
(Dimethylethyl- 
carbinyl acetate) 

Al ly l  propionate 

IsoamyI formate 
Ethyl isocrotonatf 

n-Butyl acetate 

Diethyl carbonate 
(Ethyl carbon- 
ate) 

ten-Butyl iso- 
butyrate 

Methyl n-valerate 
(Methyl n- 
pentanoate 

Isopropyl n- 
hutyrate 

Isobutyl chloro- 
formate 

Methyl methoxy- 
acetate 

Methyl chloro- 
acetate 

Ethyl methoxy- 
acetate . 

n-Amyl formate 

sec-Amyl(3) 
acetate (Diethyl- 
carbinyl acetate) 

see-Amy@) 
acetate (Methyl 
n-propylcarbinyl 
dceldte) 

Ally! isobutyrate 

Ethyl isovalerate 
n-Propyl iso- 
butyrate 

I89 
(cor 

154 7 

162 5. 
I64 

141 

1182 

I41 

100 7 
I69 

1182 

154 7 

186 35 

162 5, 
1 64 

203 

I89 

203 

100 7 

1 8 2  

1182 

154 7 

176 5 
154 7 

108 

(tor I 
al 

123, 

Pet 
elh 

93, al  

74, pet 
eth 

116. 
117-i 

49 50 

61 
93, al  

64. 
62 5 

93, al  

142, 

pet 
eth 

108 
(tor 1 
al 

123, 

pet 
eth 

37 

108 
(tor ) 
al  

108 
(tor ) 
al  
93, a1 

16 4 

101, 
99.97 

i2 

19-50 

13, al  
'4, pet 
eth 

- 

iydrdzide, 
104, eth -al 

iydrazide, 
104. eth -al 

lydrazide, 
104. eth -al 

lydrazide, 
104, eth -al 

*Deriviitive data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

- 
Boiling 
point, 
.c 

- 
Meltin 
point 
.c 

- 

Amide 

- 

P 
Tolui 
dide 

- 
3 5 D' 
nitro 

benzoi 

- 

Equn 
alent 

- 
119 

102 

18 

3 0  

14 

28 

30 

44 

30 

18 

53 

36 5 

22 5 

04 

22 5 

44 

48 

30 

36 5 

- 

Acid Alcohol 

No I Name Miscellaneous 

,4-Dinitro- 
phenylhyd- 
razone, 
I 865  7 5  
(tor ), ye1 , 
diox -me 
al 

henylhydra- 
zide. 95 

69 n-Butyl nitrate -I--- 64. 
62 5 

108 
(cor 
al  

108 
(cor 
dl 

87 

93. al  

49 50 

6 1 

123. 

Pet 
eth 

74, pe 
eth 

108 
(cor 
al  

54. 
62 5 

108 
(cor 
al  

93, al 

142, 

Pet 
eth 

93. a l  

33, al  

33. al  

165d 

212 

141 

189 
(cor 

162 5. 
164 

1182 

176 5 

162 5 
164 

1182 

208 

1182 

122" 

189 

162 5, 
164 

100 7 

186 35 

186 

70 

71 Methyl a-hy- I droxyisobutyrati 

Methyl pyruvate 

74 Al ly l  n-butyrate I 

72 

73 

Isobutyl pro- 
pionate 

Ethyl crotonate 

75 

76 

Isoamyl acetate 
(3-Methylbutyl 
acetate) 

Isopropyl iso- 
valerate 

77 

78 

79 

n-Propyl n-buty- 
rate 

JS-Methoxyethyl 
acetate (Ethylem 
glycol mono- 
methyl ether 
acetate, Methyl  
cellosolve 
acetate) 

Methyl bromo- 
acetate 

80 

81 

3 5-9 
c o r  ), 
bz -al 

(3 1) 
2 1 

n-Butyl chloro- 
formate 

JS-Chloroethyl 
acetate 

82 

83 

84 (err-Butyl n- 
butyrate 

Methyl d I- 
lactate 

Ethyl chloro- 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

253 

85 

86 

87 

Triethyl ortho- 
formate (Ethyl- 
orthoformate) 

Ethyl n-valerate 
( t t h y l  n- 
pentanodte) 

Ethyl a-chloro- 
propionate 
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TABLE XVI.  ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 

a )  Liquids. 1 )(Listed in order of increasing b.p.)* (Continued) 

- 
Boiling 
point 

Â¥ 

P- 
Tolui 
dide 

3 5 Dl 
nitro 

benzod, 

Acid Alcohol Miscellaneous 

64 
62 5 

113 

123. 

Pet 
eth 

108 
(tor I 
l l  

08 
(tor 
al 

$7 

$6 4 

>3. al 

108 
(tor ) 
a1 

23, 
Pet 
eth 

) I  

13, al 

3 ,  al 

9 3 ,  dl 

4, pet 
eth 
8 4 
(tor ) - 

38 n-Butyl propionai I 
19 Benzyl chloro- 

acetate 

10 Dl-isopropyi car- 
bonate (lsopropy 
cdrbondie) 

11 Methyl isobutyl- 
carbinyl acetate 

12 Methyl ethoxy- 
acetate 

13 Isobutyl iso- 
butyrate 

14 n-Amyl acetate 
(n-Pentyl 
acetate) 

15 Ethyl a-hydroxy- 
isobutyrate 

16 Methyl glycolate 

lydrazide, 
104, eth -al 

ienylhydra- 
!one, 1 18, 
ill dl 4- 
Vitro- 
jhcnylhy- 
Irdzone. 
85-7, 
! 4-Dinitro- 
ihenylhy- 
Irazone. 
5 4 5  155 
cor ). 
iox -al 

17 Methyl n-caproate 
(Methyl n- 
hexdnodte) 

'8 Isopropyl n- 
valerate ([so- 
propy l n- 
pentdnodte) 

19 Isoamyl chloro- 
formate 

10 Ethyl d.1-lactate 

I1 Ethyl pyruvate 

12 n-Propyl iso- 
valerate 

3 n-Hexyl formate 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XVI.  ORGANIC DERIVATIVES OF ESTERS 
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

- 
Boiling 
point, 
*c 

- 
Peking 
point 
*c 

- 
P 

Tolui- 
dide 

- 
3 5-Di 
nitro 
wnzodte 

Acid Alcohol 
Name 

fl-Ethoxyethyl 
acetate (Ethylem 
glycol mono- 
ethyl ether ace- 
tate. Ethyl 
cellosolve ace- 
tate) 

Isobutyl n- 
butyrate 

Ethyl dichloro- 
acetate 

Ethyl bromo- 
acetate 

Ethyl glycolate 

Isoamyl pro- 
pionate 

Ethyl a-bromo- 
propionate 

Cyclohexyl 
formate 

fl-Bromoethyl 
acetate 

Tetraethyl silicate 
(Ethyl ortho- 
silicate) 

n-Propyl n- 
valerate (n- 
Propy I n 
pentanoak) 

n-Butyl n-butyrati 

Ethyl n-caproate 
(tthyl n 
hexdnodte) 

Ethyl trichloro- 
acetate 

Isopropyl d.1- 
lactate 

Di-n-propyl car- 
bonate (n-Propyl 
carbonate) 

n-Arnyl propionat 
(n-Pentyl 
propiondte) 

Ethylidene di- 
acetate 

IsoamyI iso- 
butyrate 

Methyl aceto- 
acetate 

Isobutyl iso- 
valerate 

:quiv- 
alent 

75, al 

$7 

33. al 

33, al 

23, al 

5 1 

33, al 

1 2 - 3 ,  
at 

?3, dl 

74, pet 
eth 

64, 
62 5 

93. al 

93, al 

123, 

Pet 
eth 

74, pet 
eth 

46 4 

169 

61 

108 
(tor ) 
al 

87 

- 

3 
[subl ) 
I 

lives S i02  
on hydrol- 
ysis 

'henylhyd 
rdzide, 123 

lydrazide, 
104, eth -a1 

,emicarba- 
zone, 152 5, 
me al 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

- 

Amide 

- 
P 

Tolui- 
dide 

- -- 

Miscellaneous 

Saponification 

Boiling 
point, 
*c 

173 8 

174 

174 5 

175 

175 

175 7 

177 4 

178 12 

178 I 

178 6 

179 

179 

179 

180 

I80 8 
(cor ), 
I87 

181 

181 3 

- 

ileltinj 
point. 
-c 

- 
-55 8 

8 0  9, 
-60 S 

- 

- 
Equiv 
alent 

- 
144 

59 

I58 

142 

150 5 

140 

130 

1 44 

144 

I58 

I81 

13 

I58 

Ã̂ 

144 

130 

I26 

- 

Alcohol Acid 
Name 

108 
(tor ) 
a1 

46 4 

76 

112 3. 
a1 

64. 
62 5 

80 I 

108 
(tor ) 
al 

46 47 

58 4 

(tor ) 
6 1 

93, al 

93, al 

87 

46 4 

93, al 

93, al 

108 
(cor ). 
a l  

Methyl enanthate 
(Methyl n- 
heptanoate) 

Ethylene glycol 
diformate 

see-Butyl n- 
valerate (vec- 
Butyl n- 
pentanoate) 

Cyclohexyl ace- 
tate 

n-Butyl chloro- 
acetate 

Furfuryl acetate 

Methyl methyl- 
acetoacetate 

n-Heptyl formate 

n-Hexyl acetate 

IsoamyI n- 
butyrate 

Ethyl fl-bromo- 
propionate 

Ethyl acetyl- 
glycolate 

Isobutyl n-valeratt 
(Isobutyl n- 
pentdnodte) 

fl-Hydroxyethyl 
formate (Ethyl- 
ene glycol mono- 
formate) 

Ethyl methylaceto. 
acetate 

Ethyl acetoacetate 

Methyl pyro- 
mucate (Methyl 
2-furoale) 

iemicarba- 
zone, 138, 
a1 

-Naphthyl- 
amide, 174 
iydrolysis - glycohc 
a + a c d  + 
al 

inihde, 138- 
40. Semi- 
carbazone, 
194.2.4-Di- 
nitrophenyl 
hydrazone, 
56-7 
emicarba- 
zone, 129, 
133, 
eth 
,4-Dinitro- 
phenylhyd- 
razone, 
93,96, ye1 , 
al 

73, 
eth 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a )  Liquids. 1 )(Listed in order of  increasing b.p.)* (Continued) 

- 

Amide 

- 
P 

Tolui 
dide 

- 
3 5 D l  
nitro 
Ã ênzo 

Saponification 

Boiling 
point. 

OC 

Melting 
point 
*c Equiv 

alent 

Acid Alcohol Name 

Dimethyl malo- 
nate (Methyl 
malonate) 

Ethyl 0-methoxy- 
ethyl carbonate 

Methyl cyclo- 
hexanecarboxy- 
late (Methyl 
hexahydro- 
benzoate) 

Dtethyl oxalate 
(Ethyl oxaldte) 

n-Amy1 n-butyrat 
(n-Pentyl n- 
butyrate) 

n-Butyl n-valerat' 
(n-Butyl n- 

pentanoate) 

(3-Hydroxyethyl 
acetate (Ethylen 
glycol mono- 
acetate) 

n-Propyl n- 
caproate (n- 
PropyI n- 
hexanoate) 

Dimethyl sulfate 
(Methyl sulfate) 

n-Butyl lactate 

Ethyl enanthate 
(Ethyl n-hep- 
tanoate) 

Methyl ethylacetc 
acetate 

Di-isobutyl car- 
bonate (lsobuty l 
carbonate) 

i -Hexyl pro- 
pionate 

Ethylene glycol 
diacetate 

Isoamyl iso- 
valerate 

i-Heptyl acetate 

Cyclohexyl pro- 
pionate 

Miscellaneous 

54 65 

78 32 

54 65 

78 32 

138 
(cor ' 

1176 
I I 6  

138 
(cor 

97 1 

64 65 

1 7 6  
116 

78 32 

64 65 

108 I 

157 5 

138 

(tor 1 
132 

176 8 

161 1 

mono 
156d 
dl 

252 
3, al 

mono 
I69 
dl 

268 
75 

74 

153 
147 

74 5 

107 

81 

I26 
123 

153, 
147 

106 7 

153, 
147 

126, 
123 - 

08 
(cor 
al 

13 al 

08 
(cor 
al 

Ã̂3 al 

$6 4 

64 
62 5 

46 4 

74, pi  
eth 

108 
(cor 
al 

M 
62 5 

33, al 

108 
(cor 
al 

37 

58 4 
(cor 

16 4 

11 

16,47 

112 3 
a1 

'henylhyd- 
razide, 194 

4-@-Amino- 
ethyl)- 
morpho 
i d e  170 

De r i va t i ve  data given i n  order m 
.L 

p , crystal color, solvent from which crystallized 

Copyright 1967 by CRC Press, Inc.



TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 

Name 

Di-isopropyl 
oxalate (Iso- 
propyl oxalate) 

Ethyl a-ethoxy- 
ethyl carbonate 

sec-Octyl acetate 

Methyl n-capryl- 
ate (Methyl n- 
octanoate) 

a-Tetrahydro- 
furfuryl acetate 

Methyl levulinate 

Ethyl cyclo- 
hexanecar- 
boxylate (Ethyl 
hexahydroben- 
zoate) 

Diethyl methyl- 
malonate 

Phenyl acetate 

Ethyl ethylaceto- 
acetate 

n-Octyl formate 

2-Ethyl-1-hexyl 
acetate 

Methyl benzoate 

Diethyl malonate 
(Ethyl 
malonate) . . . 

Methyl cyano- 
acetate 

Boiling 
point, 
-c 

- 
93 4 

94 5 

94 5 

94 6 

95. 194 

96, 191 

96 

96 

96 7 

98 

98 8 

99 

99 2 

99 3 

00 

Including esters of inorganic acids 
a) Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

Meltin] 
point. 
*c 

- 

-41 

-39 1 

- 1 2 4  

-51 5 

-22 5 

Saponification 

M  P  
-c 
- 
189 5 
(anh 
101 ( 
2H2( 

16 6 

16 3 

16 6 

33 5 

30 1 

137, 
138d 

I 6  6 

$ 4 

16 6 

2 2  4 

34 8 

56 

- 

Acid Alcohol 

M P .  
OC 
- 
-89 5 

-1173 

- 97 

- 97 

-1173 

-1173 

t l  8,42 

-1173 

- 16, 
- 16 7 

-97 

-117 3 

- 97 

- 

Amide 

- 
P 

Tolui- 
dide 

- 
nono 
169. 
dl 
268 

53, 
147 

'0 

53, 
147 
08 9, 
w 

nono 
145d 
dl 
228, 
214 
53, 
147 

13 

53, 
147 
58 

wno 
156d 
dl 
252-3 
a l  

- 

3 5 D i  
nitro 

benzoat 

- 
123, 

Pet 
eth 

33, al  

32 

108 

(tor 1 
al  

33-4 

108 
(tor ) 
a1 

33, al 

M, al 

145 8 
(tor ) 
al  

Ãˆ al 

51-2 

108 

(tor 
al  

13, al  

108 
(tor ) 
al - 

Miscellaneous 

emicarba- 
zone, 142- 
3, Phenyl- 
hydrazone, 
94-6.2.4- 
Dimtro- 
phenylhyd- 
razone, 
141 5-2 5 
(cor ), 
diox -al , 
Oxime. 96 

.elone 
cleavage - 
2-penta- 
none, b p 
102 

henylhy- 
drazide, 194 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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- 

N 

- 
1: 

I"; 
I ;  
1; 

17 

IS 

18 

18 

18 

18 

18 

181 

18' 

18: 

18' 

191 

- 

- - 

Name 

Dimethyl 
mesaconate 

Benzyl formate 
Vinyl benzoate 
Cyclohexyl iso- 
butyrate 

Dimethyl maleate 

*-Tetrahydro- 
furfuryl pro- 
pionate 

Ethyl levulinate 

Ethyl allylaceto- 
acetate 

[-Amy1 n-valerate 
(n-Pentyl n- 
pentanoate) 
)i-n-butyl car- 
bonate (n-Butyl 
carbonate) 
-Butyl n- 
caproate (n-Butyl 
n-hexanoate) 
-Hexyl n- 
butyrate 
-Tolyl acetate 
("0-CresyI 
acetate") 
tiethyl sulfate 
(Ethyl sulfate) 
-Propyl n-enan- 
thate (n-PropyI 
n-heptanoate) 
:thy1 n-caprylate 
(Ethyl n- 
octanoate) 

- 
Boiling 
point, 
T 

- 
203 

203 
203 
2047s0 

204 4 

204-7 

205 8 

206 sl d 
211-2 
sl d 

'07 4 

'07 5 
(cot 

'07 74 

07 88 

08 

08 

08 

08 35 

T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of  inorganic acids 

a)  Liquids. 1 )  (Listed in order of  increasing b.p.)* (Continued) 

- 
Meltn 
point 

OC 

- 

16  

-63 I 
- 64 

7 8  

64 8 

-43 1 
8 
-59 ; 
7 

Saponification 

And Alcohol 

- 
P 

Tolui- 
dide 

- 
mono 

a )  
196. 
di 
212, 
al 

53 
158 
108 5 
9 5 

A ,  
142, 
eth 

I26 
123 

108-9 
w 

'4 

'4 5 

5 

53. 
147 

I 

0 

- 

- 
3.5 Dl 
nitro 

benzoa 

- 
108 
(cor 
al 

113 

112-3 
al 

108 
(cor 
al 

83 4 

93, al 

93, dl 

16 4 

54. 
62 5 

2, 
62 5 

8 4 
(tor ) 
34 8 

(tor ) 
al 

t3, dl. 

'4, pet 
eth 

13, dl 

- 

Miscellaneous 

Dihydrdzide, 
215d , dil 
al 

Hydrazide, 
104, al -eth 

iernicarba- 
zone, 147 8, 
Phenylhyd- 
razone, 
103-4, 
2.4-Dinitro- 
phenylhyd- 
razone, 
101 2. 
diox -al , 
Oxime, 96 

Semicarba- 
zone, 125, 
w 

4-(@-Amino- 
ethyl) mor- 
pholide, 59 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of  increasing b.p.)* (Continued) 

Boiling 
point. 
-c 

Melting 
point, 
*c 

nide 

- 
96 5 

I 8d 

81 3 
I 

I 1  

! 3 

81 3 
1 

I 6 

2d 

1 

no 
19, 

19d 

175 

- 

Saponification 

P- 
Tolui 
dide 

I Acid Alcohol 
Miscellaneous 

96, 

10'; 

82 

82 

81 
75 

I OC 

142 

81. 
75 

115 

82 

131 
al 

13C 

82 

mo, 
21 
dl 
4 1 

99 

di 

Equiv- 
alent 

186 

158 

SO 

172 

172 

79 

154 

S7 

170 

150 

158 

150 

150 

$7 

172 

SO 

81 

108-9. 
w 

153 
147 

153 
147 

126 
123 

170 5, 
al 

126 
123 

75 

153, 
147 

158 

153 
147 

mono 
169. 
dl 
268 

34 

A 218 

M P , 
O C  

-747 

33 5 

166 

166 

-208 

92 91d 
eth 
k r  

133-4, 
132 

-20 8 

-55. 
-8 

166  

101,bz 

1224 

166  

1895 
(anh ). 
101 
(+2  
H20) 

12 3 

98 

87 

123, 
Pet 
eth 

178 

61 2 

46 47 

I08 
(tor ) 
al 

74, pet 
eth 

46 4 

112-3, 
al 

164 5 
(tor ) 
al 

93, al 

93, al 

188 6 
(tor ) 
al 

74, pet 
eth 

108 
(tor ) 
al 

108 
(tor ) 
al 

191 Isobutyl enanthate 
(Isobutyl n- 
heptanoate) 

192 IsopropyI 
levulinate 

iemlcdrba- 
zone, 141-2, 
Phenylhyd- 
razone, 
108 9, 
2,4-Dinitro- 
phenylhyd- 
razone, 
88-9 (cor ). 
90 9 

hhydrazide, 
177, w , I -  
Naphthyl- 
amide. 169- 
70 

4-(/?-Amino- 
ethyl) mor- 
pholide, 
123 4 

4H.OH - 
Dl-n-propyl 
oxamate, 
90-2, me 
al 

193 Trimethylene 
glycol diacetate 
(1,3-Diacetoxy- 
propane) 

194 n-Octyl acetate 

195 n-Heptyl pro- 
pionate 

196 Dimethyl citra- 
conate 

197 n-Propyl pyro- 
mucate (n-Propyl 
2-furoate) 

198 Ethylene glycol 
dipropionate 

199 Cyelohexyl n- 
butyrate 

'00 3-Tolyl acetate 
("m-Cresyl 
acetate") 

01 Ethyl aceto- 

I pyruvate 
02 Ethyl benzoate 

103 4-Tolyl acetate 
("p-Cresy I 
acetate") 

204 Di-n-propyi 
oxalate (n- 
Propyl oxalate) 

205 Methyl pel- 
argonate 

206 Dimethyl glu- 
tarate 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a)  Liquids. 1)  (Listed in order of increasing b.p.)* (Continued) 

- 
P- 

Tolui- 
dide 

Saponification 
Boiling 
point, 
*c 

Meltin 
pomt, 
-c 

- 

-20 8 

3 55 

- 

- 

2quiv 
alent 

- 

164 

150 

150 

17 

76 

i6 

64 

50 

96 

50 

58 

8 

- 

3.5-Dl. 
nitro- 

benzoal 

Acid Alcohol Name Amide Miscellaneous 

2.6-Dimethyl- 
phenyl acetate 
(VIC-m-Xylenyl 
acetate) 

Methyl 2-toluate 
(Methyl 2- 
methyl- 
benzoate) 

Benzyl acetate 

Diethyl succinate 

Diethylene glycol 
monoethyl ether 
acetate 

Diethyl fumarate 

Isopropyl ben- 
zoate 

Methyl phenyl- 
acetate 

I-Linalyl acetate 

Methyl 3-toluate 
(Methyl 3- 
methylbenzoate] 

n-PropyI levulinat 

Diethyl d,l- 
tartronate 

16 6 

104-5, 
107 8 

16 6 

185 
182 8 

16 6 

286 7 
(sealei 
tube), 
233-5 
200, 
sub1 

122 4 

16 5, 
sub1 

16 6 

11 3, 
110-1 

13-5 

56-8d 

2 

42 8 
(tor ) 

2 

ton0 
157, 
dl 
260d 
w 

2 

lono 
270, 
300-2 
sub1 , 
dl 
266d 
30 

56 

2 

1.97 

17-8d 

198, 
Iil al 
195- 
id - 

153, 
147 

144 

153, 
147 

mono 
179 
80, d 
254 5 
5 5. 
260 

153, 
147 

mono 
233 C 
4 5. 
dl 
313 
ac a 

I58 

135-6 

53. 
147 

18 

08-9, 
w 

158 8 
(cor 
al 

108 
(cor 
al 

113 

93, al 

oil 

93, al 

123, 

Pet 
eth 

108 
(tor 
al 

108 
(tor ) 
al 

74, pet 
eth 

13, al 

M-@-Amino- 
ethyl) mor- 
pholide, 
95 2 

4-(&Amino- 
ethyl) mor- 
pholide, 
174 

i]o - 3 t o  
- 17.4-Ni- 
troben- 
zoate, 70 

emicarba- 
zone, 129- 
30, Hydra- 
zone, 88-90, 
Phenylhyd- 
razone, 
67-8 (cor ), 
a1 , 
Oxime, 96 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XVI.  ORGANIC DERIVATIVES OF E S T E R S  
Including esters of inorganic acids 

a) Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

- 
Boiling 
point 
-c 

- 
melt in^ 
point 

'C 

Acid p 
Tolui 

dide 

di 

142, 
et h 

156 

108 9. 
w 

75 

153. 
147 

78 

74 5 

51 

74 

57 

144 

84 

153, 
147 

135-6 

126, 
123 

Alcohol 
3 5-Di 
nitro 

benzoat 

93, dl 

108 
(cor ) 
d l  

93, dl 

76 

46 47 

1646 

(cor ) 
9S0" 
a1 

108 
(tor 
al 

46 4 

64 
62 5 

58 4 
(tor ) 

74, pet 
eth 

93, a1 

93, al 

153 

93. a1 

61-2 

93, al  

Miscellaneous Name Amide 

- 
WHO 
172 3, 
w 

152 3 
sl d 
dl 
181, 
me al  
42, 139 

07 8d 

15 6 

2 

08 
100 I 

30 I 

6 9 6 5  

06 

10 106 

42 8 
(tor ) 

9 

2 

56 

1.81 3, 
79 
I 

191 2- 
8, d l  

- 

:qulv 
alent 

Diethyl maleate 

Methyl salicylate 

Ethyl n-butoxy- 
ethyl carbonate 

sec-Butyl levu- 
linate 

n-Heptyl n- 
butyrate 

2,4-Dimethyl- 
phenyl acetate 
(unsym-m- 
Xylenyl acetate) 

Methyl n-caprate 
(Methyl n- 
decanoate) 

n-Amyl n-caproate 
(n-Penlyl n 
hexanoate) 

n-Butyl n-enan- 
thate (n-Butyl 
n-heptanoate) 

n-Hexyl n-valerate 
(n-Hexyl n- 
pentanoate) 

1-Propyl n- 
apry la te  (n- 
Propyl n- 
octanoate) 

Ethyl 2-toluate 
(Ethyl 2-methyl 
benzoate) 

Ethyl pelargonate 

/-Menthy1 acetate 

Ethyl  phenyl- 
acetate 

v-Octyl propionate 

Diethyl itaconate 

222 7 

224 

224 

225 8 

225 87 

226 (cor ' 

226 

226 16 

226 2 

226 3 

226 43 

227 

227 

227 

227 5 

227 9 

!28 

45 6 

62 5, 
I64 
18 2 

68 7C 

0 5  35 

2 3 

86 35 

37 
239 3 

59'5' 

54 4 

18 2 

'56 5 
I cor ) 

41 

.- 

lxime, 96 

-( f l -Amino- 
ethyl) mor- 
pholide, 
61 3 

I-(fl-Amino- 
ethyl) mor- 
pholide, 
88 9 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a)  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

- 
Boiltn 
point 

O C  

Saponification 

g 
, 

P- 
Tolui 
dide 

Melting 
point, 
-c 

3 5 Di 
nitro- 

benzoa 

Acid Alcohol Name Amide Miscellaneous 

Diethyl mesa- 
conate 

Di-isobutyl 
oxalate (Isobuty 
oxalate) 

Ally1 benzoate 
Isobutyl levulinate 

i-Propyl benzoate 

Diethyl citra- 
conate 

Methyl 3-chloro- 
benzoate 

3-Phenylethyl 
acetate 

Ethyl @-(2-furyl) 
acrylate 

Di-(@-methoxy- 
ethyl) carbonate 

Dl-isoamyl car- 
bonate 

Diethyl glutarate 

Ethyl 3-toluate 

Ethyl salicylate 

Methyl Z-chloro- 
benzoate 

Ethyl 4-toluate 

Diethyl bromo- 
malonate 

204 5 
(cor ). 
subl 

189 5 

(anh ) 
101 

(+2 
H20) 

122 4 
33 5 

122 4 

!>2d , 
eth 

Igr 
158. 15 

16 6 

141 

>8 

11 3, 
110 1 

158 3, 
sub1 a 
76 
42, 14- 

179 80, 
subl 

I l 3d  

mono 

(4 
222 

(8) 
174 
dl 
176 5 

mono 
219 
dl 
419d 

130 
107 8d 

130 

100 1 

134 

32 

168 9, 
w 

A 
175-6 

34.97 

142, 13 

142,20 

160, 15: 

/I 181, 
a1 - 

mono 

(a) 
I96 
dl 
212, 
dl 

mono 
I69 
dl 
268 

158 
108 9, 
w 

158 

153 
147 

di 218 

1 I 8  

156 

131 

160, 
165 

dl 211 
ac a - 

93. a1 

87 

49 50 
87 

74, pet 
eth 

u. dl 

108 

(tor 1 
a1 

108 

93, a1 

51 

23. al  

93, al  

93, al 

108, 
(tor ) 
a l  

33, a1 

Ã̂  al 

- 

249 
245 6 

249 

206 I 
sl d 

1182 

286 

302-4 

263, 
sub1 

275 
(cor 

emicarbd- 
zone, 1 12 3, 
Phenylhyd- 
razone, 
84 6, 
2.4-Dinitro- 
phenylhyd- 
drazone, 
55 6, 
Oxime, 96 

-Naphthyl- 
amide, 169- 
70 

I-(6-Amino- 
ethyl) mor- 
pholide, 
152 7 

* D e r i ~ ~ i t i v e  diitii given in order m p crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

- 
Boiling 
point. 
-c 

- 

Amide 

- 
P 

Tolui 
dide 

- 
3 5-DI 
nitro- 
wnzoate 

- 
46 4 

93, al 

137 2 
(cor ), 
al 

M. 
62 5 

113 

108 
(cor ), 
al 

74, pet 
eth 

141 2 
(cor ), 
al 

123, 
Pet 
eth 

108 
(tor ), 
al 

52-3 

37 

54, 
62 5 

108 
(tor ), 
al 

51 2 

>3, a1 

- 

No Name 

Saponification 

Equiv 
alent 

Acid Alcohol 
- 

B P ,  
-c 

75 

153 
147 

153, 
147 

108-9, 
w 

75 

135 

I56 

153, 
147 

I56 

dl 

206-' 

153, 
147 

I58 

mono 
169, 
di 
268 

75 

78 

- 

253 Ethylene glycol 
di-n-butyrate 

254 Diethyl butyl- 
malonate 

255 2,4,6-Trimethyl- 
phenyl acetate 
(Mesityl acetate) 

256 2.5-Dimethyl- 
phenyl acetate 
(p-Xylenyl 
acetate) 

257 n-Butyl levulinate 

258 Benzyl n-butyrate 

emicarba- 
zone, 102- 
3, Phenyl- 
hydrazone, 
79 81, 
2.4-Dinitro- 
phenylhid- 
razone, 
65 8, 
Oxime, 96 

Ãˆ] -6 85 

I-@-Amino- 
ethyl) mor- 
pholide, 
60 1 

259 Methyl hydro- 
cinnamate 
(Methyl 13- 
phenylpro- 
pionate) 

260 n-Propyl salicyl- 
ate 

261 Guaiacol acetate 
(2-Methoxy- 
phenyl acetate) 

262 Isopropyl salicyl- 
ate 

263 Dimethyl l-malate 

264 Geranyl acetate I 
2 6 5  Isobutyl benzoate 

266 Di-n-butyl oxalate 
(n-Butyl oxalate) 

267 Methyl 2-bromo- 
benzoate 

269 Ethy! n-caprate 
(Ethyl n- 
decanodte) 

'Derivative data given in order m p .crystdl color, solvent from which crystallized 
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Name 

Diethyl adipate 

Methyl phenoxy- 
acetate 

Thymyl acetate 

Carvacryl acetate 

Diethylene glycol 
diacetate ((3,(3'- 
Diacetoxy di- 
ethyl ether) 
n-Butyl n- 
caprylate (n- 
Butyl n-octa- 
noate) 

n-Heptyl n- 
valerate (n- 
Heptyl n- 
pentanoate) 

n-Amyl n-enan- 
thate (n-Penty l 
n-heptanoate) 

n-Hexyl 
n-Caproate (n- 
Hexyl n- 
decanoate) 

Di-(D-ethoxy- 
ethyl) carbonate 

Diethylene glycol 
monobutyl ether 
acetate 

Isobutyl phenyl- 
acetate 

Ethyl hydrodnna- 
mate (Ethyl j3- 
phenylpro- 
pionate) 

Di-n-propyl 
succinate 

Methyl  2-meth- 
oxybenzoate 

Methyl  undecylen 
ate (Methyl 
hendecylenate) 

T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

Boiling 
point 
.c 

245, 
133 815 

245 

245 

245 (cor 

245 51, 
14S2" 

245 02 

245 2 

245 4 

245 4 

245 5 

246 

247 

247 2 

248,246 

248 

248 

Saponification 

Acid 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 

265 

- 
B P 
*c 
- 

216" 

285d 

1182 

1 8 2  

1 8 2  

237 

186 35 

'23 

'05 35 

1182 

'56 5 
(cor 

'79-81 
(cor 

l35d 

!00 

'75 

Alcohol 

- 

Amide 

- 

wno 
125 
30, w 
dl 22( 

01 5 

2 

2 

2 

10 101 

06 

6 9 6 5  

00 I 

2 

56 

05.82 

tono 
157, dl 
260d , 
w 

29 

7 

- 

P 
Tolui 
dide 

- 

24 1 

153 
147 

153. 
147 

153 
147 

70 

74 

3 l 

74 5 

153 
147 

135-6 

135 

nono 
179 
80, d 
254 ! 

5 5, 
260 

- 

- 
35D 
nitro 

benzo; 

- 

93, al 

108 
(co1 
a l 

103 2 
(co1 
al 

83 

149 
ac : 

64 
62 ! 

46 4' 

46 4 

58 4 
(cor 

75, a1 

87 

93, al 

74, pi  
eth 

108 
(cor 
al  

108 
(cor 
al  - 

I Miscellaneous 

I 

N-(&Amino- 
ethyl) mor- 
pholide 

I 165 
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Name 

Diethyl acetone- 
dicarboxylate 

n-Butyl benzoate 

Ethyl phenoxy- 
acetate 

Methyl 3-meth- 
oxybenzoate 

Diethyl l-malate 

n-Amyl levulinate 
(n-Pentyl 
levulinate) 

n-Butyl phenyl- 
acetate 

8-Methoxyethyl 
benzoate (Methyl 
'"ellosolve" 
benzoate) 

Diethyl pimelate 

Ethyl benzoyl- 
formate 

T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of  inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

Boiling 
point. 
*c 

248 8 

250d 

250 3 

25 1 

252 

253 

253 4 

254 

255 

255 

256-7 

- 

- 
belting 
point, 

-c 

- 

-22 4 

-23 8 

- 

Saponification 

Acid 
- 
B P 
T 
- 

'45 f 

'49 

285d 

145 f 

'56 5 
(cor 

!49 

!2315 

- 

Alcohol 

- 
P 

Tolui- 
dide 

- 
108 9. 
w 

58 

il 

206 
I08 9 
w 

135 6 

158 

It 

!06. al 

- 
3 5-DI 
nitro- 
mzoatf 

- 

6 1 

33. al 

54 
62 5 

93, al 

108 
(cor : 
al 

93, a1 

46 4 

64. 
62 5 

93, al 

23, al 

- 

iscellaneous 

-- 

emicarba- 
zone, 91 -2, 
Phenylhyd- 
razone, 
70 2, 
2.4-Dinitro- 
phenylhyd- 
razone, 
50 5 
Oxime, 96 
hdnilide, 
155, b z ,  
Semicarba- 
zone, 94 5, 
Cu(OAc), - c u  
enolate, 
142 3,grn 
bz 

-Phenyl- 
ethylamide, 
1286 9 0 ,  
Benzyl- 
amide, 
111 8 2 8  

-10 18 

,4-Dinitro- 
phenylhyd- 
razone, 
84 2. 
Oxime, 96 

-Nitro- 
benzoate, 
50 5, dil al 

l-((3-Amino- 
ethyl) mor- 
pholide, 
137 9 
henylhyd- 
razone, 
64, 2.4-Di- 
nitro- 
phenylhyd- 
razone, 
196 7d 
(tor ) 

'Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XVI.  ORGANIC DERIVATIVES O F  ESTERS 
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

P 
Tolui 
dide 

Boiling 
point. 
-c 

- 
Meltin) 
point 

O C  

- 

Amic 

Saponification 

Acid Alcohol Name 

Glyceryl triacetatt 

Ethyl 3-methoxy- 
benzoate 

@-Ethoxyethyl 
benzoate ("Cello 
solve" benzoate; 

Isobutyl salicylatt 

n-Arnyl n-capryl- 
ate (n-Pentyl n- 
octanoate) 

n-Hexyl n-enan- 
thate (n-Hexyl n- 
heptanoate) 

i-Heptyl n- 
caproate (n- 
Hepty l n- 
hexanoate) 

Ethyl 2-methoxy- 
benzoate 

i -Octyl  n-valerate 
(n-Octy l n 
pentdnodte) 

Isoamyl benzoate 
Dimethyl d-cam- 
phorate 

Ethyl undecylenate 
(Ethyl 
hendecylenate) 

Isobutyl succinate 

290d 

78 32 

135 

108 I 

I38 
(cor ; 

157 5 

176 8 

78 32 

195 

132 
i4 65 

'8 32 

08 I 

82 

130 

142, 1 

110. I 

96.96 

100 1 

129 

106 

30 
nono 

(a  - 
amidi 
13- 
acid) 
176. 

(0- 
amid' 
a- 

acid). 
182 
d l  
192-1 
7 

vono 
1 5 7 , ~  
260d 
w 

ris-4-nitro- 
benzoate, 
188 

lenzyl- 
dmide, 
111 8 
2 8. a- 
Phenyl- 
ethylamide, 
1286 9 0  

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  OF E S T E R S  

Name 

Ethyl benzoyl- 
acetate 

Dl-isoamyl oxa- 
late (Isoamyl 
oxalate) 

Dimethyl suberat 

Methyl laurate 

Ethyl 4-methoxy- 
benzoate (Ethyl 
anisate) 

Ethyl laurate 
Trimethyl 
aconitate 

n-Butyl salicylate 

Ethyl cinnamate 

Di-n-butyl suc- 
cinate 

Ethyl 2-nitro- 
benzoate 

rriethyl aconitate 

li-isopropyi d- 
tartarate 

Ethyl 4-ethoxy- 
benzoate 

Boiling 
point 

OC 

265 sl d 
270 d 

267 8, 
262 

268 

268 

269 

269 
270 

'70-2, 
268 

!7 1 

7 4  5 

!7 5 

75d 

75 

75 

- 

Including esters o f  inorganic acids 
a )  Liquids. 1 ) (Listed in order o f  increasing b.p.)* (Continued) 

Mellir 
point 

O C  

- 

-5 

7 

- 1  7 

5 70 

-29 3 

50 

- 

Saponification 

Acid Alcohol - 
B P .  
-c 
- 
78 32 

132 

64 65 

64 65 

78 32 

78 32 
64 65 

117 6, 
1 I6 

78 32 

117 6, 
1 I6 

78 32 

78 32 

2 4 

'8 32 

- 

Amide 

- 

'ton0 
219,d 
419d 

wno 
125 7 
dl 
216 7 
00,99 

162 3 
w 

00.99 
ri 

turns 
br at 
250, 
sinter: 
at 260 
42, 13' 

47-8 

lono 
157. di 
260d. 
w 

76 

I 

urns 
)r dt 
50, 
inters 
t 260 
on0 
171-2, 
A 
196d , 
l l  
12 

- 

P- 
Tolui 
dide 

- 

mono 
169, 
dl 
268 

dl 21: 
219 

87 

186 

87 

156 

168 

nono 
179 
80, d 
254 
-5 5, 
260 

- 

- 
3 5  D i  
nitro 

benzoa~ 

- 
93, al 

61 

108 
(cor 
al 

108 
(cor 
al 

93, al 

93, a1 
108 
(cor 
al 

64, 
62 5 

93, al 

64, 
62 5 

93, al 

93, al 

123, 

Pet 
eth 

33, al 

- 

iltscetlaneous 

:etone 
cleavage - 
aceto- 
phenone, 
m p 19 65, 
b p 202 

-Naphthol - 0- 
naphthyl 
methyl 
ether, 72 
-(0-Amino- 
sthyl) mor- 
aholide, 
0 6 

-(0-Amino- 
2hyl) mor- 
aholide, 
121 9 

ID" 
t 14 886, 
'henylhyd- 
azide, 240 

ydrazide, 
26-7, al 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of  inorganic acids 

a )  Liquids. 1 )  (Listed in order of  increasing b.p.)* (Continued) 

P 
Tolui 
dide 

3 5  DI 
nitro 
enzoat 

Saponification 

Boiling 
point 
*c 

^leitint 
point 

Â¥ 

- 
quiv 
dent 

- 
28 

08 

28 

28 

7 

15 

52 

7 

I I 

28 

i 7 

- 

Acid Alcohol Name 

n-Octyl n-caproat 
(n Octyl n 
hexdnodte) 

Isoamyl salicylatt 

n-Heptyl n-enan- 
thate (n Heptyl 
n heptanoate) 

n-Hexyl n- 
caprylate (n 
Hexyl n 
octdnoate) 

Resorcinol di- 
acetate 

Diethyl suberate 

Resorcinol mono- 
acetate 

Dimethyl 
phthalate 
(Methyl phthal 
ate) 

Diethyl iso- 
phthalate 

Diethyl d-cam- 
phorate 

Glyceryl tri- 
propionate 

43256' 
He (yel' 

50799 

43 I83 
He (\el) 

43230' 
He (yell 

43236 

5138 

45354" 

-3 9 

158 3 
subl 
at 76 

-7 47 

16 3 

16 6 

1 44 
139 4 

16 6 

200 6 
191 
(sealei 
tube) 

548 
(subl ) 

187 5- 
8 0 

-20 8 

- 16 
- 16" 

-117 

-34 6 
-33 i 

-51 6 
-46 I 

110 
(stab 
108 
8 5 
(labik 

-1173 

1 0  
(stab 
108- 
8 5 
(labile 
- 97 

-1173 

-117 3 

17 9 

74 5 

I56 

8 1 

70 

153 
147 

dl 
21% 

153 
147 

mono 
150 
(slow 
htng 
160 
( r a p  
htng 

a 
212- 
4 8 
190-1 

I26 
123 

mono 
125 7 
dl 
216-7 

82 

mono 
149 
dl 220 

won0 
280 
dl 280 

mono 
(a  
arnide 
(3- 
acid) 
I76 
w 
arnide- 
a- 

acid) 
182 3, 
dl 
192 3 

$1 81 3, 
79 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

Boiling 
point. 
*c 

33-Dl- 
nitro- 

Welting 
point 
-c 

Miscellaneous 
Equiv 
alent 

Alcohol L' 
Tolui- 
dide 

Acid Name Amide 

Diethyl phthalate 
(Ethyl phthal- 
ate) 

n-Heptyl n- 
caprylate (n- 
Heptyl n- 
octanoate) 

n-Octyl n-enan- 
thate (n Octyl 
n-heptanoate) 

Diethyl azelate 

Triethyl citrate 

Ethyl myristate 

Di-n-propyl d- 

tartarate 

Isoamyl succinatc 

Di-(0-n-butoxy- 
ethy1)carbonate 

Diethyl benzyl- 
malonate 

a-Tetrahydro- 
furfuryl hen- 
zoate 

Di-isopropyl 
phthalate (Iso- 
propyl phthalati 

n-Octyl n- 
caprylate (n- 
oc t y  l n- 
octanoate) 

15019 

I 43492' 

He (yel) 

I 43488' 
He (vel) 

143509 

I 44554 

I4362 

I 434 

I 4279^' 

I 4369815 

He (yel) 

200 6, 
191 
(seale 
tube) 

16 3 

-7 47 

106 5 

153 
(anh 
100 

(+ 1 
H > 0 )  

53 9 

169 71 

I85 
182 8 

117d 

122 4 

200 6, 
191 
(seale 
tube) 

16 3 

mono 
149, 
dl 221 

110,10 

96,96 Â 

mono 
93 5 
di 17. 

i n  210 
5 d . w  

103 

'nono 
171-2 
dl 

196d , 
al 

nono 
157 
dl 

260d, 
w 

170 6'- 

225 

130 

nono 
149 
dl 22( 

110.10. 

mono 
150 
(slow 

htng ) 
160 5 
(rapic 

htng 
70 

8 1 

dl 

201 -2 

In 

189, 
al 

93 

mono 
179- 
80, dl 

254 5 
5 5. 
260 

158 

mono 
150 
(slow 
htng ) 
160- 5 
(rapic 

htng ) 
70 

93, al  

16.47 

51 2 

93 al 

93, al 

93, dl 

74, pet 
eth 

51 

93. al  

33-4 

123, 

Pet 
eth 

51 2 

i-(,!?-Amino- 
ethyl) mor- 
pholide, 
141 3 

i-(@-Amino- 
ethyl) mor- 
pholide, 76 

rib" 
+1200, 
Phenylhyd- 
razide. 240 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Including esters of inorganic acids 

a )  Liquids. 1 )  (Listed in order of increasing b.p.)* (Continued) 

Boiling 
point, 
-c 

307 

307 

309 

318 

320 

320 

340 7 

345 

549 

m d ,  
275 
8OZ0 

- 
Meltin 
point 

-c 

- 
I 3  

- 30 

- 

Equiv 
alent 

- 

29 

12 

00 

00 7 

3 1 

28 

39 

57 

53 

22 7 

Saponification 
- 

Amide 

- 
P- 

Tolui 
dide 

- 
3.5-Di 
nitro- 

benzoat 
Name 

e 

- 

Acid 
Miscellaneous 

Tris-4-nitro- 
benzoate. 
188 

Dianilide, 
235-6 

N-(6-Amino- 
ethyl) mor 
pholide, 124 

Phenylhyd- 
razide, 194 

Alcohol 

Diethyl sebacate 

2-Tolyl benzoate 
("0-Cresyl" 
benzoate) 

Ethyl 1-naph- 
thoate 

Glyceryl tri- 
butyrate 

Di-n-butyl d.1- 
tartarate (Di-n- 
butyl racemate) 

Benzvl salicvlate 

Di-n-butyl 
phthalate 
(n Butyl 
phthalate) 

Di-n-butyl 
sebacate 

Di-isoamyl phthal 
ate (lsoamyl 
phthalate) 

Tricresyl phos- 
phate 

33, sub 

2 2  4 

161 2 

(tor ) 
- 5  5 
- 8 

205 6 
(anh 1 
203-4 

( +  1 
H20) 

158 3, 
sub1 2 

76 
200 6, 

191 
(seale' 
tube) 

133, 
sub1 

200-6. 
191 
(scale( 
tube) 

A 201 

I58 

75 

I56 

nono 
150 
(slow 

htng ) 
160 5 
(rapic 

htng ) 
ti 201 

nono 
150 
(slow 
htng ), 
160-5 
(rapid 

htng ) 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
Reduced pressure b.p. only 

a') Liquids. 2) (Listed in order of increasing m.p. o f  the corresponding amide)* 

Name 

3,s-Dimethylphenyl 
acetate (Sym-m- 
Xylenyl acetate) 

Dimethyl azelate 

Dimethyl adipate 

(3-n-Butoxyethyl ben- 
zoate (Butyl "cello- 
solve" benzoate) 

Ethyl furoylacetate 

Methyl furoylacetate 

Di-n-propyl adipate 

Dimethyl pimelate 

Di-n-propyl maleate 

Boiling 
point 

O C  

- 
Meltin; 
point, 
.c Equiv 

alent 

Saponification 

I6 6 

106 

153 4 
(cor ; 

122 4 

53 4 

05 

37 

Acid Alcohol 
- 

B P .  
-c 

- 

Amide 

- 
82 

mono 
93 5, 
dl 172 

mono 
125 
30, w 
dl 22( 

130 

159, al 

159, al 

mono 
161 
di 220 

A 175 

/I 181, 
me al 

- 

P- 
Tolui 
dide 

nono 
195d , 
chl . 
dl 142 
et h 

Miscellaneous 

-Nitro- 
phenylure- 
thane, 58 7 
9 I.CC1, 
)xime, 
131 2, 
dil , al 
emicdrba- 
zone, 141- 
2, bz -dl 

(3 1). 
Oxirne, 
124 5, bz 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  

Name 

Dimethyl succinate 

Methyl myristate 

Ethyl piperonylate 

Diethyl d-tartarate 

Phenyl propionate 

Ethyl margarate 
Methyl 3-chloroben- 
zoate 

Benzyl benzoate 

Di-n-butyl d-tartarate 

3.4-Dimethylphenyl 
acetate 

Isobutyl stearate 

Isoamyl stearate 

Cetyl acetate (n-Hexa- 
decyl acetate) 

Ethyl palmitate 

Methyl anthranilate 
(Methyl 2-aminoben- 
zoate) 

Di-n-propyl (/./-tartarate 

Dimethyl sebacate 

- 
Melting 
point, 

OC 

- 
8 2 

8 5 

8 5 

8 6 

0 

1 

l 

2 

2 

a )  22 5, 

(b) 
28 9, 
(two 
forms) 
3 

18 5, 
t3 
24 2, 
22 

19 4, 
@ 242 

4 4 

5 

6 6 .  
27-8 

- 

b)  Solids (Listed in order of increasing m.p.)* 

Boiling 
point. 
-c 

- 

iqu1v 
alent 

- 
3 

42 

94 

03 

50 

98 
70 5 

12 

3 1 

64 

40 

54 

84 

84 

51 

17 

15 

- 

Acid Alcohol 

mono 
157, dl 
260d 

103 

169, al 

mono 
171-2. 
dl 
196d , 
al 

8 1 

108, 106 
134 

130 

mono 
171-2 
dl 
196d , 
al 

82 

109, 
108 4, 
at 

109, 
108 4, 
al 

82 

106-7, 
105 3, 
al 

109 

226, w - 
me al 

mono 
170, 
dl 210, 
208 - 

P- 
Toluidide 

mono 
179 80. 
dl 
254 5 
5 5 260 

33 

123 126 

158 

153, 147 

102 

102 

153, 147 

>8 

151 

11 201 

3 5-Di- 
nitro- 

benzoati 

08 
(tor ), 
a1 

08 
(cor ), 
a! 
3, al 

3, al 

45 8 
(cor ), 
a1 
3, al 
08 
(cor ), 
al 
13 

1.62 5 

81 6, 
rods, al 
7 

1 

6 

3, al 

3, al 

4 pet 
sth 

38 
[cor ). 
l l  

Miscellaneous 

iff I41965 
D? I 1192 

n f f  1 44677, D p  
1 2028 lalHgkrn) 
+7 87, Phenylhy- 
drazide, 204 

D 2 1 0467, T ~ I -  
bromo, 95 

I: 1 5681, Dly 
1 1224 

34" 1 0886, [ a ]g  
+ 10 09, Phenylhyd- 
razide, 240 

'4-(p-Aminoethyl) 
morpholide, 126, 
Picrate, 106 

I 1256 

ID" 1 43549, 
D? 098818, 
Phenylhydrazide, 
194 I 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 

Name 

Methyl fl-(2-furyl) 
acrylate 

n-Butyl stearate 

d-Bornyl acetate 

Methyl margarate 

Eugenyl acetate 

Methyl palmitate 

n-Amyl stearate 
(n-Pentyl stearate) 

Ethyl 2-nitrobenzoate 
n-Octadecyl acetate 

Ethyl Lnaphthoate 

Methyl-3-bromo- 
benzoate 

Methyl 4-toluate 

Thymyl benzoate 
Di-(fl-ethoxyethyl) 
phthalate 

Ethyl stearate 

Ethyl pyromucate (Ethyl 
furoate) 

Ethyl benzilate 

- 
belting 
point, 
-c 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 
Boiling 
point, 

O C  

Acid 

M P 
O C  

141 

70 1 

16 6 

51 2 

16 6 

52 7 

10 1 

146 
16 6 

84, 
185 5 
55 

79-80, 
sub1 

22 4 
'00 6, 
191 
(sealed 
tube) 

0- 1 

03 4 ( +  
1H20), 
205-6 
(anh ) 
33 4, 
132 

65 

50 

- 
B P 
*c 
- 
86 

18 : 

31' 

18 1 

22" 

18: 

'5 
cor 

.o-: 

- 

Alcohol 

64 65 

1 7 6  
1 I6 

212 

64 65 

253 

64 65 

I38 
(cor 

78 32 
210 5 

78 32 

54 65 

54 65 

'33 5 
134 8 

'8 32 

12 4 

8 32 

'8 32 

'8 32 - 

- 
Amide 

168 9 

109 
108 4, 
al 

82 

108, 106 

82 

106 7 
105 3, 
al 

109, 
108 4, 
a 1 

I76 
82 

192-3, 
195, al 

155 

160, 158 

130 
mono 

149, d1 
220 

109, 
108 4, 
al 

226, w - 
m e ,  al 

142-3 

'00 d 

153, chl - 

P 
Toluidide 

102 

153. 147 

153, 147 

38 

102 

153, 147 

192. al 

160, 165 

I 58 
nono 
150 
(slow 
htng ), 
160-5 
(rapid 

htng ) 
di 201 
02 

70 5, a1 

vono 
172 
89-90 - 

- 
3.5-Di- 
nitro- 

benzoate 

108 
(tor ), 
at 

)4 62 5 

54 

108 
(tor ), 
al 

130 8 
(cor ), 
95% al 

108 
(tor ), 
al 
36 (cor 

13, al 
16 

3 .  al 

08 
(tor ), 
al 
08 
(tor ), 
al 
03 2, al 
5, al 

3, a1 

23, pet 
eth 

3, al 

3, al 

3, al 

Miscellaneous 

g b  I 4633, 
DY 0991 
undercooled) 

-Form exist below 
O'. a-Form seeding 
with crys or cooling 
soln of the com- 
pound 
j? I 596,Df0 1 117 

fl Slowly on 
rubbing, 
S-(fl-Aminoethyl) 
norpholide, 58 
i" 1 1166 

0 14797, 
3iUÃ 1 1174 
undercooled) 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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Name 

2.4,s-Trimethylphenyl 
acetate (Pseudocu- 
menyl acetate) 

Methyl cinnamate 

Ethyl d.1-mandelate 
Dimethyl itaconate 

Methyl sebacate 

Methyl stearate 

Benzyl cinnamate 

Methyl dibenzylacetate 

Phenyl salicylate (Salol) 

Benzyl succinate 

Dibenzyl phthalate 

Diethyl terephthalate 

Cinnamyl cinnamate 
Ethyl 2-nitrocinnamate 
Methyl 2-chloro- 
cinnamate 

Ethyl 3-nitrobenzoate 

Dicyclohexyl oxalate 

i-Phenylethyl cinnamate 

T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
b) Solids (Listed in order of  increasing m.p.)* (Continued) 

Melting 
point, 

Â¥ 

- 
34-4 5 

36 

37 
58 

38 

38 8 

39 

11 

12 

12 

13 - 

14 

14 
14 
14 

16 

17 

17.42 

17 8 - 

Boiling 
point 

OC 

- 

quiv 
ilent 

- 

78 

62 

80 
9 

16 

98 

38 

54 

14 

08 

73 

11 

64 
21 
96 5 

33 5 

95 

27 

52 
- 

I6 6 

133 

u 8 
165 

133, sub1 

70- 1 

133 

89 

158 3, 
sub1 at 
76 

I85 
182 8 

200 6. 
191 
(sealed 
tube) 

300. sub1 
without 
melting 

133 
240 
2 12, ye1 , 
al 

218 

140 

189 5 
(anh ), 
101 (+ 

2H20) 
133 

-- 

Alcohol Amide 

82 

147 8 

133 4 
dl 191 2 

8, al 

mono 
170, dl 
210, 20: 

109. 
108 4, 
al 

147 
128 9, 
bz 

142 139 

mono 
157, dl 
260d 

mono 
149, dl 
220 

> 225 

147-8 
I85 
168 

A 201d 

A 187, 
189 90. 
dil me 
al 

'nono 
219,dl 
419d 

147 8 - 

P- 
Toluidide 

153. 147 

168 

172, a1 

A 201 

102 

168 
175, abs 
a1 

I56 

nono 
179 80. 
di 
254 5 
5 5,260 

nono 
150 
(slow 
htng ), 
160 5 
(rapid 
htng ), 
dl 201 

168 

it 226 

nono 
168, A 
268 

68 - 

3 5-Dl- 
nitro 

benzoate 
Miscellaneous 

'henylhydrazide, 194 

rribromo denv of 
phenol, 95 

lianilide, 334-7, 
PhNO, 

Â¥i-(b-Aminoethyl 
morpholide, 13 1 9 

*Deriviitive diitii given in order m p ,crystal color, solvent from which crystallized 
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TABLE XVI. ORGANIC DERIVATIVES OF ESTERS 
b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 
Melting 
point, 
-c 

- 
Boiling 
point, 
*c 

Amide 

82 

167, 
162 5, 
w 

82 

203 

mono 
171 2, 
di 
196d , 
al 

mono 
157 di 
260d 

169, al 

106 7 
105 3, 
a! 

82 

100.99 
109, 

108 4, 
al 

133-4 

di 198, 
dtl al 

mono 
219,di 
419d 

di 187, 
189-90, 
dil me 
al 

- 
3 5 D i  
nitro 

benzoate 

- 
Equn 
alent 

- 
186 

166 

178 

242 

108 ' 

I65 

149 

1 80 

$80 

99 

'13 
560 

166 

74 

59 

Ã 5 
103 

- 

Acid Alcohol Name Miscellaneous 

1-Naphthyl acetate 

Methyl 4-methoxy- 
benzoate (Methyl 
anisate) 

Phenacyl acetate 
(Benzoylcarbinyl 
acetate, u-Acetoxy- 
acetophenone) 

Di-3-tolyl carbonate 
(Di-"m-cresyl" car- 
bonate) 

Triphenyl phosphate D'." 1 185, Tri- 
bromo denv of 
phenol, 95 

Phenylhydrazide, 240 Dibenzyl d-tartarate 

Dibenzyl succinate 

Methyl piperonylate 

Cetyl palmitate (n- 
Hexadecyl palmitate) 

Furfuryl diacetate Hydrolysis -> 

furfural. b p , 161 7, 
Semicarbazone, 
202 

Ethylene glycol dilaurate 
Phenyl stearate rribromo denv of 

phenol, 95 

Methyl d 1-mandelate 

Dimethyl tartronate 

Dimethyl oxalate 

Tetraethyl pyromellitate 
Diethyl meso-tartrate ds-phenylhydrazide, 

245 

Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  

Name 

3-Tolyl benzoate ("m- 
Cresyl" benzoate) 

Ethyl 4nitrobenzoate 

1-Naphthyl benzoate 

Cetyl stearate (n- 
Hexadecyl stearate) 

Di-isobutyl d.1-tartarate 

Ethyl diphenylacetate 
Ethyl 2-benzoylbeozoate 

Diethyl naphthalate 
Methyl diphenylacetate 

Di-2-tolyl carbonate (Di. 
"0-cresyl" carbonate) 

Methyl 2-(4toluyi)- 
benzoate 

Dimethyl d-tartarate 

Ethylene glycol 
dimyristate 

Dimethyl &nitro- 
phthalate 

Dicyclohexyl phthalate 

Ethyl oxanilate 
Dimethyl isophthalate 

Ethyl 2-(4toluy l )ben- 
zoate 

Phenyl benzoate 

b )  Solids (Listed in order of increasing m.p.)* (Continued) 

Melting 
point 

O C  

- 
55 

56 

56 

56 6 

58 

58 
58 

58 60 
so 

so 

61 

61 5 

53 0 

56 

56 

56-7 
57 8 

58,69 

69.71 

- 

point, 
O C  

iqu1v 
alent 

- 
212 

195 

248 

508 

131 

'40 
'54 

I36 
226 

242 

254 

89 

24 1 

119 ! 

I65 

193 
27 

268 

I98 

Acid 

122 4 

24 1 

122 4 

70- 1 

203 4 ( +  
1 H20). 
205 6 
(anh 

148 
128 
(anh ) 
91 (+  

IH?O), 
w 

274 
148 

139-46 

169 71 

53 9 

I65 

200-6 
191 
(sealed 
tube) 

148 9 
348, sub1 

139-40 

122 4 

Alcohol Amide 

130 

201. 198 

130 

109. 
108 4, 
a1 

di 226, 
w -me 
al 

I67 5 8 
165 
(car ), 
I62 

I67 5 8 

175 6. 
al 

mono 
171 2, 
di 
196d . 
al 

103 

200d 

mono 
149. 
dl 220 

228 
mono 

280, 
di 280 

175 6, 
w 

130 

- 

I58 

204, 192 

I58 

102 

172 3 

172 3 

93 

mono 
172 

mono 
150 
(slow 
htng ). 
160-5 
(rapid 
htng ), 
di 201 

I58 

3 5-Di- 
nitro 

benzoate 

-- 

Miscellaneous 

N-(0-Aminoethyl) 
morpholide, 186 3 

V-((3-Ammoethyl) 
morpholide, 150 2 

Two other forms, 
m p 48 and 50, 
Phenylhydrazide, 
240 

41C13 - 4-Hydroxy 
benzophenone, Tri- 
bromo deriv of 
phenol, 95 

Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  XVI.  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  
b)  Solids (Listed in order of increasing m.p.)* (Continued) 

- 
No 

- 
96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

Ill 

112 

113 

114 

- 

- 
Boiling 
point, 
*c 

Amide P 
Toluidide 

3.5-Dl- 
nitro- 

benzoate :quiv. 
alent 

Acid Alcohol Name Miscellaneous 

Dimethyl 3-nitro- 
phthalate 

218 

200, sub1 

62 7 

16 6 

70 I 

122 4 

122 4 

133 

122 4 

240 

169 71 

200, sub1 

200 6, 
191 
(sealed 
tube) 

222-3 

(tor ) 

150 

70,69 6 

100,153 

(anh ) 

184, 
185 5 

42 

dl 201d 

170 167 

106 7 
105 3, 
d 1 

82 

I09 
108 4 
al 

130 

130 

147 8 

130 

185 

mono 
171 2. 
dl 
169d , 
al 

170, 167 

mono 
149 
di 220 

217 8 
(tor ), 
ye1 , al 

154 5, 
chl 

109, 
108 4, 
al 

in 210- 
5d, w 

192-3, al 

85-7 

A 226 

163. dil 
al 

98 

153 147 

102 

158 

158 

168 

158 
/ 

163, dil 
al 

nono 
\w 
(slow 
htng ), 
160 5 
(rapid 
htng ), 
di 201 

22 1-3 

189 90 

102 

r i  189, 
al 

192, al 

Methyl 3-hydroxy- 
benzoate 

Ethylene glycol di- 
palmitate 

2-Naphthyl acetate 

Glyceryl tristearate 

4-Tolyl benzoate ("p 
Cresyl" benzoate) 

Glyceryl tribenzoate 

Phenyl cinnamate rribromo deriv o f  
phenol, 95 

Ethylene glycol diben- 
zoate 

Methyl 2-nitro- 
cinnamate 

Di-isohutyl d-tartarate 'henylhydrazide, 240 

Ethyl 3-hydroxy- 
benzoate 

Diphenyl phthalate 
(Phenyl phthalate) 

rribromo deriv of  
phenol, 95 

Methyl 3-hydroxy-2- 
naphthoate 

Methyl henzilate 

Ethylene glycol di-n- 
stearate 

himethyl citrate 

Methyl haphthoate 

Methyl a-phenyl-n- 
butyrate 

*Derivative data given in  order in p ,crystal color, solvent from which crystallized 
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b)  Solids (Listed in order of increasing m.p.)* (Continued) 

- 
Melting 
point 

"C 

- 
Boiling 
point 
*c 

Amide 

- 
P 

Toluidide 

3.5-Di- 
nitro- 

benzoate 

Saponification 
- 

Equn 
alent 

- 
214 

181 

22 1 
206 

240 

135 

215 

254 
76 

159 

216 

274 

39 

135 

140 

'64 

181 

180 

'6 

- 

Acid Alcohol Name Miscellaneous 

Diphenyl carbonate 78 

78 

79 
'9 

'9-80, 
52 

10 

i l 

!3 
,4 

4 

!5 

!7 

0 
(stab ] 
84 
(meta. 
stab ) 

I I 

4,93 

5 5 ,  
93 5 

6 

6 

6-7 

- 

Phenylhydrazine - 
N.N'-diphenylcar- 
bazide, Tribromo 
deriv of phenol, 95 

Methyl 3-nitrobenzoate 

Ethyl 3-nitrocinnamate 
Isoeugenyl acetate 

Methyl 2-benzoyl- 
benzoate 

Benzyl oxalate mono 
219, 
di 
419d 

189 90. 
w 

Methyl 4-bromobenzoate 

Benzoin acetate 
Pentaerythritol tetra- 
acetate 

Pyrocatechol dibenzoate 
(Catechol dibenzoate) 
Ethyl 3-hydroxy-2- 
naphthoate 

Diguaiacol carbonate 
(Di-(2-methoxyphenyl) 
carbonate, "Guaiacol 
carbonate") 

Dimethyl d l-tartarate 

Monobromo deriv , 
178 

Di-2-tolyl oxalate (Di- 
"o-cresyl" oxalate) 

mono 
219 
di 
419d 

I83 Ethyl 3.5-dinitroben- 
zoate 
1-Naphthyl salicylate 

N-(0-Ammoethyl) 
morpholide, 189 5 

Methyl 4-nitrobenzoate 

I-Propyl 4-hydroxy- 
benzoate 

,2,4-Triacetoxybenzene 
("Hydroquinone trt- 
acetate") 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  

Name 

Ethyl 3,Sdinitro- 
salicylate 

Dimethyl fumarate 

Ethyl 5-nitrosalicylate 
Dimethyl naphthalate 

Di-3-tolyl oxalate (Di- 
"m-cresyl" oxalate) 

Phloroglucinol tri- 
acetate (1,3,5-Tri- 
acetoxybenzene) 

Diphenyl adipate 

Acetylsalicylaldehyde 
diacetate ("Salicyl 
aldehyde triacetate") 

2-Naphthyl benzoate 

Methyl 3,5-dinitro- 
benzoate 

Dimethyl mesotartrate 

Di-4-tolyl carbonate 
(Di-"p-cresy I" 
carbonate) 

Ethyl oxamate 
Cholesteryl acetate 
Ethyl 4hydroxybenzoate 

Resorcinol dibenzoate 

Ethyl 3-nitrosalicylate 

Methyl 5-nitrosalicylate 

- 
delting 
point. 

OC 

- 

9 

01 7 

02 
04 

05 

05-6 

06 

07. 103 

07 

08 

11 

14 

14 5 
14 
16 

17 

18 

19 

- 

b )  Solids (Listed in order of increasing m.p.)* (Continued) 

Sdoonification 

Acid Alcohol 

182, 173 
(+ 1 
H20) 

286 7 
(sealed 
tube), 
sub1 
200 

229 30 
274 

189 5 
(anh ), 
101 ( + 2  
H20) 

16 6 

153-4 
@or ) 

16 6 

122 4 

204 5 

140 

210 
16 6 
215,210 

122 4 

125 (+ 1 
H20) 

229 30 

B P .  
OC 

-117 3 

- 97 

-1173 
- 97 

12 

200 9 
(slow 
htng ), 

217 9 
(rapid 
htng ) 

123 

- 97 

-97 

36 

-117 3 
148 5 
-117 3 

110 
(stab ), 
108 8 '  
(labile) 

-1173 

-97 

- 

Amide 

181 

mono 
270. 
300 2 
sub1 
dl 
266d 

225 

mono 
219, 
dl 
419d 

82 

mono 
125-30 
w , di 
220 

82 

130 

183 

di 187, 
189 90 
dil me 
al 

419d 
82 
l62(+ 1 
K O ) .  
w 

130 

145 

225 

Miscellaneous 

Tribromo deriv of 
phenol, 95 

Hydrolysis - sali- 
cylaldehyde, b p 
197 (cor ) 

N-((3-Aminoethyl) 
morpholide, 184 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I .  O R G A N I C  D E R I V A T I V E S  O F  E S T E R S  

Name 

Diphenyl succinate 

Di-4-tolyl succinate (Di- 
"p-cresyl" succinate) 

Hydroquinone diacetate 
Methyl 3-nitro- 
cinnamate 

Methyl 3.5-dinitro- 
salicylate 

Methyl 4-hydroxy- 
benzoate 

Methyl 3-nitro- 
salicylate 

Triethyl trimesate 

Ethyl 4-nitro- 
cinnamate 

Dimethyl terephthalate 

Tetramethyl 
pyromellitate 

Trimethyl trimesate 

Di-4-tolyl oxalate (Di- 
"p-cresyl" oxalate) 

Methyl 4-nitro- 
cinnamate 

Diethyl mucate 

Pyrogallol triacetate 
Dimethyl mucate 

Methyl gallate 

Hydroquinone di- 
benzoate 

Melting 
point. 
-c 

- 
121 

121 

124 
124 

127 

131 

132 

133 

137, 14: 

141 

142 

144 

148-9 

161 

163-4 

165, 17: 
165 7d 

'00- 1 

'04 
(cor ), 
199 - 

b )  Solids (Listed in order of increasing m.p.)* (Continued) 

Boiling 
point, 
-c 

- 

- 

-- 

Equiv 
alent 

- 
135 

149 

27 
207 

242 

152 

197 

)8 

'2 1 

37 

17 5 

!4 

135 

'07 

133 

$4 
119 

84 

59 

- 

Sdponification 

Acid 

I85 
182 8 

I85 
182 8 

I6 6 
199 

I82 

215,210 

125(+1 
H20) 

380 (cor 

285 

300 (subl 
without 
melting 

275 

380 (cor 

189 5 
(anh ), 
101 (+2 
H20) 

285 

214d. 
223-55 

16 6 
214d, 
223-55 

253-4d, 
222 
40d 

122 4 

Alcohol 
Amide 

mono 
157,dl 
260d 

mono 
157. 
dl 
260d 

82 
I96 

181, 173 
(+ 1 
Hz0)  

162 (+ 1 
HzO), 
w 

145 

tri 365d 
(tor ) 

204.217 

di >225 

r l  365d 
(tor ) 

nono 
219. 
dl 
419d 

204,217 

nono 
192d , 
dl 220 

$2 
nono 
192d , 
dl 220 

I89 

130 

- 

Miscellaneous 

Tnbromo deriv of 
phenol, 95 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XVII

p- Toluenesulfonamide (p- Toluenesulfonyl derivative). *

H2NCHRCOOH + C H 3 — \ - S O 2 C l — CH3—/ \-SO2NHCHRCOOH

/>-Toluenesulfonamide

From the amino acid in aqueous sodium hydroxide with /Koluenesulfonyl chloride in ether.
For directions and examples see: Cheronis, pp. 453-454; Linstead, pp. 77-78; Shriner, p. 231; Vogel, p.

437; Wild, pp. 169-170; E. Fischer and P. Bergell, Chem. Ber., 35, 3779, 3784 (1902); E. W. McChesney and
W. K. Swann, J. Amer. Chem. Soc., 59,1116 (1937).

From the amino acid in aqueous sodium hydroxide with /Koluenesulfonyl chloride.
See: J. I. Harris and T. S. Work, Biochem. J., 46, 582 (1950).
From the amino acid with p-toluenesulfonyl chloride and triethylamine in aqueous tetrahydrofuran.
See: D. Theodoropoulos and L. C. Craig, J. Org. Chem., 21, 1376 (1956).
For an extensive list of references for the preparation of the p-toluenesulfonyl derivatives of amino acids

see: J. P. Greenstein and M. Winitz, Chemistry of the Amino Acids, Vol. 2, John Wiley and Sons, New York,
1961, pp.886-889.

3,5-Dinitrobenzamide (3,5-Dinitrobenzoyl derivative). *

N02

H2NCHRCOOH + \-COCl — ^ >-CONHCHRCOOH + HC1

>=
NO2

3,5-Dinitrobenzamide

From the amino acid in aqueous sodium hydroxide with 3,5-dinitrobenzoyl chloride.
For directions and examples see: Cheronis, p. 453; Vogel, p. 436; Wild, p. 168; B. C. Saunders, Biochem. J.,

28, 580 (1934); J. Chem. Soc., 1397 (1938); B. C. Saunders, G. J. Stacey and I. G. E. Wilding, Biochem. J., 36,
368 (1942); B. W. Town, Biochem. J., 35, 578 (1941).

Benzamide (Benzoyl derivative).

H2NCHRCOOH + C6H5COC1 — C6H5CONHCHRCOOH + HC1

Benzamide

From the amino acid in aqueous sodium carbonate or bicarbonate and benzoyl chloride.
For directions and examples see: Linstead, p. 77; Vogel, p. 436; Wild, p. 167.
From the amino acid in aqueous sodium hydroxide with benzoyl chloride.
See: Cheronis, p. 453; E. Fischer and P. Bergell, Chem. Ber., 35, 3779, 3784 (1902); 39, 597 (1906).

A cetamide (A cetyl derivative).

H2NCHRCOOH + (CH3CO)2O -> CH3CONHCHRCOOH + CH3COOH

Acetamide

From the amino acid with acetic anhydride in water.
For directions and examples see: Linstead, p. 77; Shriner, p. 226; Wild, p. 167; R. M. Herbst and D.

Shemin in Organic Syntheses, Coll. Vol. 2, (Ed. A. H. Blatt), John Wiley and Sons, New York, 1943, p. 11.
From the amino acid in aqueous sodium hydroxide with acetic anhydride.
See: Cheronis, p. 454; M. Bergmann and L. Zervas, Biochem. Z., 203, 288 (1928).

Carbobenzoxamide f Carbobenzoxy derivative; Benzyloxycarbonyl derivative).

H2NCHRCOOH + C6H5CH2OCOC1 — C6H5CH2OCONHCHRCOOH + HC1

Carbobenzoxamide

From the amino acid in aqueous sodium hydroxide with carbobenzoxy chloride (benzyl chloroformate).
For directions and examples see: M. Bergmann and L. Zervas, Chem. Ber., 65, 1192 (1932); M. Winitz, L.

Bloch-Frankenthal, N. Izumiya, S. M. Birnbaum, C. G. Baker and J. P. Greenstein, J. Amer. Chem. Soc., 78,
2423(1956).

'Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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E X P L A N A T I O N S  A N D  R E F E R E N C E S  T O  T A B L E  X V I I  (Continued) 

For an extensive list of references for the preparation of the carbobenzoxy derivatives of amino acids see: 
J. P. Greenstein and M. Winitz, Chemistry of the Amino Acids, Vol. 2, John Wiley and Sons, New York, 1961, 
pp. 887-895. 

Phenylurethane (Phenylurea derivative). * 

H2NCHRCOOH + Ct,H^=C=O -* C6H5NHCONHCHRCOOH 

Phenylurethane 

From the amino acid with aqueous potassium hydroxide and phenylisocyanate. 
For directions and examples see: Linstead, p. 78; Shriner, p. 21 1; Wild, p. 171. 

Phenylhydantoin. * 

co- CHR 
Phenylhydantoin 

From the phenylurethane (obtained as described above) in aqueous hydrochloric acid. 
For directions and examples see: Cheronis, p. 456. 

Rf Values. 

For the determination of the Rf values of amino acids in aqueous phenol, in collidine-lutidine and in 
butanol-acetic acid mixtures see: R. J. Block, R. LeStrange and G .  Zweig, Paper Chromatography, Academic 
Press, New York, 1952, pp. 51-66; E. Lederer and M. Lederer, Chromatography, Elsevier Publishing Co., New 
York, 1957, pp. 306-31 1. 

NOTE: For additional information regarding directions and examples for the preparation of derivatives 
of amino acids which are similar to those of amines (e.g., phenylurethane, acetamide, etc.) see explanations 
and references to Table XVIII, p. 291, 292,293, 294. 

'Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives 
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T A B L E  X V I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N O  A C I D S  

Name 

3-Aminohydro- 
cinnamic acid 

N-Methyl-@- 
alanine 

Aminomalonic 
acid 

2-Aminophenvl. 
acetic acid 

2-Amino-l- 
Naphthoic aci( 

N-Phenyl- 
glycine 

4-Aminohydro- 
cinnamic acid 

Anthranilic acid 
(2 Ammo 
benzoic acid) 

3-Aminophenyl- 
acetic acid 

$Amino- 
pentanoic acid 
(u-Amino-n- 
valeric acid) 

2-Aminocin- 
namic acid 

DL-@-Amino-n- 
valeric acid 
DL-3-Amino 

pentanoic 
acid) 

2-Amino-4- 
toluic acid 

3-Aminoben- 
zoic acid 

tranv-4-Amino- 
cinnamic acid 

a-Aminotri- 
decylic acid 

3-Amino-4- 
o lu ic  acid 
(Homoanthrd- 
nilic acid) 

- 
lecomp 
temp 

OC 

(Listed in order of increasing decomposition temperatures)* ** 

Specific rotation 

Cone (C) and 
solvent 

iqueou 
phenol 

- 
lutanol 
i c  acic 
- 

115 

*Derivative data given i n  order m p .crystal color, solvent from which crystallized 

- 
P 

loluene 
sulfony 
- 

17 

- 
Phenyl 
urea 

- 

195 

90 

8 1 

70 
264 

- 

3 1 ,  pet 
eth 

240 
(mono 
189 
(dl ) 

182 

- 
3 5 

Dinitro 
benzoyl 

- 

7 8  

. . 

70 

Miscellaneous 

Acetll, 162, 
Hydrochlo- 
ride. 191 

Hydrochloride, 
105, aq a1 

Formyl. 48, 
Heat - gly- 
cine decom 
temp 228 
30 262 

Acetyl, 158, 
Formyl, 110 

N-Acetyl, 
195-6, al 

Acetyl 124 

Acetyl 143 
(anh ) 124 

(hyd ) 
a.6-Dicarbo- 
benzylqxy, 
1 2  4 

Amide, 164 6, 
al Chloro- 
acetyl 187-8. 
a! 

Monoacetyl, 
250 I. al . 
Diacetyl 158, 

Igr 
'4-13 Ndphthal- 
enesulfonyl 
134 

Acetyl, 279-81 

Benzenesul- 
fonyl, 120, al 

4mide. 146, 
Acetyl, 184, 
Formyl, 186, 
dl 

**Decomposition points o f  ammo acids are only a first doubtful identification as they depend on  velocity o f  heating and other conditions I 
***Aqueous phenol 8OU, w/w for basic ammo acids 3 vol - O Ã  o f  a cone aq N H  , has to be present ( in a separate vessel) i n  the chamber. otherwise low 

values are obtained Collidine-lutidine mixture 2.6-lutidine (100 m l  ), 2.4.6-collidine (100 m l  ), water (100 m l  ), diethylamme (3 m l  ), Butdnol-dcetic 
acid-water 40m l  10ml 10ml  
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T A B L E  X V I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N O  A C I D S  
(Listed in order of increasing decomposition temperatures)* ** (Continued) 

Decomp 
temp 

-c 
- 
177 

181, ye1 

181 

I82 

I84 
185 

I87 

188 

190-5 

193 

194 

199 

199 2(X 

200 

200 
202 

203 

203 
(mono 
hyd ) 
191 

205-7 

205-6 

205 r h 

- 

Specific rotation R f  values*" 
P 

Toluene 
sulfony 

Phenyl 
urea 

3 5- 
Dinitro 
benzoyl 

- 
utanol 
kc acic 

Name Benzoyl Picrate Miscellaneous Â¥on (C) and 
solvent 

1-Amino-l- 
naphthoic acid 

ran^- 3-Amino- 
cinnamic acid 

3-Amino-l- 
naphthoic acid 

N-Ethylglycine 

Acety I, 189, 
Amide, 175 

Acetyl, 237. al 

Acetyl. 254 5 

Hvdrochloride, 
ca 180 

Cdrbo- 
benzyloxy, 
137 

1 Nitrobenzyl 
ester 136 4- 
Bromo 
phenacvl 
ester, 15 1 

Hippuric acid 

4-Aminobenzoi< 
acid 

DL-Canaline y-Carboben- 
zyloxy. 208-10 

Formyl, 183 Betaine (Tri- 
methyl- 
glycine) 

DL-@-Amino- 
butyric acid 

DL-Glutamic 
acid 

1-Aminophenyl- 
acetic acid 

Acetyl, 187 

Acetyl, 168 70, 
Chloroacetyl, 
158-60 

Zarboben- 
zyloxy, 106 

L-Isoserine 
i-Amino-n- 
caproic acid 
(6-Amino- 
hexanoic acid) 
y-Amlnobutyric 
acid 

Hydrochloride, 
135 Heat - 
pyrrohdone, 
24, pet eth 

r-Amino-n- 
caproic acid 
(4-Amino- 
hexanoic acid) 

5-Amino-l- 
naphthoic acid 

l-Amino-2- 
naphthoic acid 

Acetyl, 170 2, 
252-3 

Heating with 
cone HCI - 
l-naphthyl- 
amine, 50 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
**Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions 

**' Aqueous phenol 80% w/w, for basic ammo acids 3 vol -Â¡/ of a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low 
values are obtained, Collidine-lutidine mixture 2,6-lutidine (100 nil ), 2.4.6-collidine (100 ml ), water (100 ml ), diethylamine (3 rnl ), Butanol-acetic 
acid-water 40ml 10ml 10ml 
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T A B L E  X V I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N O  A C I D S  
(Listed in order of increasing decomposition temperatures)* ** (Continued) 

I 

! 

i 

I 

I 

I 

1 

8 

) 

I 

! 

! 

\ 

; 

5 

7 

K 

9 

ecomp 
temp 

O C  

- 
37 

1 1 r h .  
197 
5 h 

12 

12 
13 

13-5 

14 
(tor ) 

14 
17 

18 

20 2 

22 

23-4 

24 

!27 

2 8  

!28 

2 8  30, 
262 
3 0  s h 
250 
r h 

3 0  

- 

Name 

L-Arginine 

L-Glutamic acid 

5-Amino-l- 
naphthoic acid 

Sarcosine 
L-3.5-Di-iodo- 
tyrosine 

L-a-Asparagine 

DL-7-Amino-n- 
valeric acid 
(DL-4-Amino- 
pentanoic 
acid) 

L-Canaline 
,8-Aminoiso- 

valeric acid 
,8-Hydroxy- 

vaiine 
L-Proline 

L-Citrulline 

7-Amino-l- 
naphthoic acid 

L-Lysine 

(3-L-Asparagine 

3,s-Diamino- 
benzoic acid 

L-Serine 

Glycine 

DL-Thyroxine 

DL-is-Hydroxy 
nowaline 

Specific rolation 

:one (C) and 
solvent 

= 0 87 in 
0 5 N-NaOH 
= 348111 

water 
= l o i n  

6N-HCI 
= 1 47 in 

water 

= 508111 
I 1 N-HCI 

: = 2 42 in 
0 6 N-KOH 

: = 0 5 7 i n  
0 5 N-HC1 
; = 2111 
water 

; = 6 5 i n  
water 

: = 2 0in 
6 N-HC1 

: = 9 34 in 
1 N-HC1 
: = 104111 
water 

- 
quwus 
hen01 

- 
lutanol. 
ic acic 

- 
P- 

loluene 
sulfonyl 

Phenyl 
urea 

- 
Benzoyl 

- 
!98 
(mono) 
235 
(dl) 

104 

132 

W ( d ~ )  

153 
(monc 

235 
(mono 
149 (di 

I89 

187 5 

210 5 

170 

- 

- 
Picrate 

- 
17 
mono) 
190 
(dl) 

92 3 

54 

06 

66 

80 

!02 

- 

Miscellaneous 

Monocarbo- 
benzyloxy, 
175 

t e t y l ,  199, 
Carboben- 
zyloxy, 120 

Acetyl, 296, al 

Acetyl, 135 

Carboben- 
zyloxy, 164 

Hydrochloride, 
120 

2-Naphthalene- 
sulfonyl, 261 

Phenylhy- 
dantoin, 144 

Acetyl, 229 

Monohydro- 
chloride 235 
Dihydrochlo- 
ride, 193 a,c 
Dicarboben- 
zyloxy, 150 

Carboben- 
zyloxy, 165 

3.5-Diacetyl, 
184, Et ester, 
84 

Cdrboben- 
zyloxy, 121 

Carboben- 
zyloxy, 120 

N-Chloro- 
acetyl, 201, 
Me ester 156 

Phenylhy- 
dantoin, 
154 5 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
"Decomposition points of amino acids are only a first doubtful identification as they depend on velocity of heating and other conditions 

**Aqueous phenol 80% w/w, for basic ammo acids 3 vol -% of a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low 
values are obtained, Collidine-lutidine mixture 2.6-lutidine (100 ml ), 2,4,6-collidine (100 m! ), water (100 ml ), diethylamine (3 ml ). Butanol-acetic 
acid-water 40ml 10ml 10ml 
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T A B L E  X V I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N O  A C I D S  

60 DL-@-Amino- 
hydrocinnamic 
acid 

61 DL-Homo- 
aspartic acid 
(a-Amino-a- 
methyl suc- 
cinic acid) 

62 D-@-Amino- 
hydrocinnamic 
acid 

63 L-@-Amino- 
hydrocinnamic 
acid 

64 3-Amino- 
salicylic acid 

65 DL-Allo- 
threonine 

67 4-Dimethyl- 
aminohenzoic 
acid 

68 0-Amino-@- 
phenyliso- 
hutyric acid 

69 DL-Isoserine 

71 4-Hydroxy- 
phenylglycine 

72 Isoaspartic acid 
(a-Amino-a- 
methylmalonic 
acid) 

73 DL-Threonine 

74 DL-a-Amino- 
phenylacetic 
acid 

75 L-Cystine 

hydratropic 
acid (DL-a- 
Phenyl- 
alaniie) 

(Listed in order of increasing decomposition temperatures)* ** (Continued) 

ibl ) 

Specific rotation 

:one (C) and 
solvent 

{ater 

vater 

= l o i n  
1 02 N-HCI 
= 041nO: 

N-NaOH 

-- - 

Rf values*" - 
utanol- 
i c  acic 
- 

12 

) 27 

) 35 

Derivative data given in order m p , crystal color, solvent from which crystallized 

Phenyl 
urea 

- 

84 

69 

60 

Benzoyl 

- 
194 6 

I89 

I76 
(mono). 
174(dl] 

230 (dl, 
anh ), 
176 (dl 

hyd ) 

?05 

151 

149-50 

117 

177 8 

175, al 

18 1 (dl) 

3.5- 
Ornitro- 
benzoyl 

- 

45 

80 

Picrate 

X) 

mono) 
I96 (dl 

Miscellaneous 

Hydrochloride, 
218, Formyl, 
128-9, Acetyl, 
161,al 

4mide. 266 

Acetyl, 215, N- 
Benzenesul- 
fonyl, 194 

Amide, 206, 
Anilide, 18 

Phenylure- 
thane, 183-4 

Cdrboben- 
zyloxy, 125 

Monoacetyl, 
203, Diacetyl, 
174 5, Amide, 
135 

Diamide. 200 I 
Heat - ala- 
nine, 295 d 

Phenylhydan- 
toin, 164 

Acetyl, 198 5, 
Formyl, 180 

Dicarboben. 
zyloxy, 123 

N-Carbo- 
ethoxy, 191, 
dl 

**Decomposition points of  ammo acids are only a first doubtful identification as they depend on velocity o f  heating and other conditions 
***Aqueous phenol 80",, w/w for basic ammo acids 3 vol -"/ of  a cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low 

values are obtained, Collidine-lutidine mixture 2,6-lutidine (100 m l  ), 2,4,6-collidine (100 m l  ),water (100 ml ), diethylamine (3 m l  ), Butanol-acetic 
iicid-w.iter 40ml 10ml 10ml 

287 
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TABLE XVII.  ORGANIC DERIVATIVES OF AMINO A C I D S  
(Listed in order of increasing decomposition temperatures)* ** (Continued) 

- 
Decornp 
temp. 
*c 

Specific rotation Rf values*" 
b 

1 

3 

9 

I 

! 

1 

i 

1 

i 

' 

1 

- 
P- 

Toluent 
sulfony 

Name 

Glycylglycine 

DL-fl-Phenyl- 
alanine 

DL-Aspartic 
acid 

DL-a-Amino- 
octanoic acid 

L-Aspartic aci~ 

DL-a-Amino- 
nonanoic acid 

L-Hydroxy- 
proline 

DLTrypto- 
phane 

a-Aminoiso- 
butyric acid 

DLa-Amino- 
heptanoic acii 

DL-Methionin 

5-Ammosalicy. 
lic acid 

DL-Lanthionin 

L-Methionine 

L-( + )-lso- 
eucine 

L-Phenylala- 
nine 

L-Hexahydro- 
tyrosine 

D i  - )-lso- 
leucine 

L-Histidine 

L-Cysteic acid 

- 
Picrate Pheny 

urea Miscellaneous Conc (C) and Aqueou 
solvent phenol 

0 39 

0 85 

0 19 

0 89 

2 0 1 1 1  0 1 9  
6 N  HCI 

'08 

188 

119 
(hyd ) 
I76 
(anh ) 

I28 

I85 

128 

100 
(mono! 
92 (A) 

98 

35 

45 

5 2  

95 8 
(d l )  

17 

46 

17 

30 
(mono) 

'arboben- 
zyloxy, 178 
arboben 
zyloxy, 103 
arboben- 
zyloxy, I16 

'arboben- 
zyloxy, 1 16 

4 -Benzenesul- 
fonyl 185 
Carboben 
zyloxy. 169-70 
-Naphthyl- 
urea. 198 

,cetyl. 114, 
Formyl, 100, 
Carboben- 
zyloxy, 112 
lonodcetyl, 
218 Diacetyl, 
184 

cetyl, 98 9 
I-Naphthyl- 
Jrea, 188 

ormyl, 156 

5 c = 0 8 i n  0 8 1  
water 

0 c = 5 1 i n  0 8 4  
6 I N-HCI 

0 c = 3 1 i n  
water 

3 c = I 9 4 i n  0 8 5  
water 

1 c = 4 5 3 i n  0 8 4  
6 1 N-HCI 

27  c =  15111 0 6 9  
6 N-HC1 

5 c =  113111 
water 

I c = I 8 5 g  in 
25 ml water 

irboben- 
yloxy, 126 8 
-4-Nitro- 
>enzoyl, 225 
irmyl, 156 

arboben- 
yloxy, 209 

*Deriviitivedat~ given in order m p ,crystal color, solvent from which crystallized 
"Decomposition points of iimino acids are only a first doubtful identification as they depend on velocity of heating and other conditions 

***Aqueous phenol w/w for basic amino acids 3 vol -"/ of a cone aq NH,  has to be present (in a separate vessel) in the chamber, otherwise low 
values lireobtained Collidine-lutidme mixture 2.6-lutidine (100 ml ), 2,4,6-collidine(100 ml ), water (100 ml ), diethylamine (3 ml ) Butanol-acetic 
acid-wliter 40 ml 10 ml 10 ml 
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T A B L E  X V I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N O  A C I D S  
(Listed in order of  increasing decomposition temperatures)* ** (Continued) 

- 
Decamp 
temp. 

O C  

P 
oluene 
ulfonyl 

Specie  rotation - 
utanol 
, C  acid 

Miscellaneous Name 'one ( C )  and 
solvent 

= I Oin 
water 
= 242111 

3 5 N- 
NaOH 

= 4 8 m  
6 N-HC1 

ater 

= 58111 
0 97 N-HC 
= 103111 

water 

%in 
1 N-HC1 
%in  
1 N-HCI 
{ater 

= 4 25in 
6 N-HC1 
= 07111 

water 

queous 
hen01 

)llidme- 
utidine 

$3 

18 

1 I 

57 41 

56 

5 1 

32 

66 
(mono 
88 (d l )  

3 

arboben- 
zyloxy 126 

dethylamide, 
43, Hydro- 
chloride, 110 
^ormyl, 121 

^orrnyl, 126, 
I -Ndphthyl- 
urea, 195 

I -Naphthyl- 
urea 196 

'arbohen- 
zyloxy, 114 5 
^ormy1 194 5 

Carbobenzyl 
oxy. 84 1 -  
Naphthyl- 
urea. 220 2 

Formyl, 114 

Hydrochlonde, 
165 6 

N-Me ,241. 
N-Et . 147 

Formyl. 11 5-6, 
2-Naph- 
thalenesul- 
fonyl, 149 

FormyI, 132, 
Phenylhy- 
dantoin, 103 

Diacetyl, 165 

l e a f  - lactam, 
191-2 

L-Tryptophane 

DL-N-Methyl- 
a-alanine 

DL-Isoleucine 

L-( + )-a - 
Aminobutyric 
acid 

DL-Leucine 

DL-a-Amino- 
a-methyl- 
valeric acid 
(DL-a-Amino- 
a-methyl 
pentanoic 
acid) 

DL-Alanine 

D-a-Amino- 
hydratropic 
acid 

L-Alanine 

DL-Norleueine 

DL-Valine 

L-Djenkolic 
acid 

D-N-Methyl- 
a-alanine 

Taurine 

M+)- 
Norleucine 

DL-Nowaline 

Creatine (a-  
Methylguan- 
idoacetic acid) 

4-Aminocyclo- 
hexanecar- 
boxylic acid 

290 
252 

'92 

'92,275 
s h 

'92. 303 
s h 

293, 
s h 33; 
'95, 
s h 

'95 

295 
(subl ) 

297 

297 
327 

298, 
s h ,28  

300-50 

300 

300-5 

30 1 

503, s h 

303 

303-4 

*Derivative data given in order m p ,crystal color. solvent from which crystallized . . 
**Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity of heating and other conditions 

***Aqueous phenol 8OU, w/w for basic ammo acids 3 vol -"<, o f a  cone aq NH, has to be present (in a separate vessel) in the chamber, otherwise low 
values are obtained. Collidine lutidine mixture 2,6-lutidine (100 ml ). 2,4,6-collidine (100 ml ),water (100 ml ). diethylamine (3 ml ) Butanol-acetic 
acid-water 40ml  10ml l 0 m l  
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T A B L E  X V I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N O  A C I D S  
(Listed in order of  increasing decomposition temperatures)* ** (Continued) 

- 
P 

Toluene 
sulfony 

- 

N- 188 

147 

124 

224 6 

188 
(mono 

- 

Miscellaneous 

1-Naphthyl- 
urea. 194, 
Phthalyl, 96 

Dicarbo- 
benzyloxy, 
139-40 

Acetyl 191, 
Forrnyl 190 

Diacetyl, 235 

Acetyl, 137 

N-Acetyl, 148. 
Diacetyl, 172, 
N-Carboben- 
zyloxy, 101 

Carboben- 
zyloxy, 64-5 

Name 

DL*-Amino- 
butyric acid 

meso-Lam- 
thionine 

Creatinine 

L-a-Amino- 
phenylacetic 
acid 

meso-23-Di- 
aminosuccinic 
acid 

L-(+)-Noma- . 
line 

L-Tyrosine 

L-(+ )-Valine 

L-Leucine 

DL-Tyrosine 

I-Aminocyclo- 
hexanecar- 
boxylic acid 

DL-2.3-Di- 
aminosuccinic 
acid 

DL-Ornithine 

L-( + )-Alloiso- 
leucine 

DL-Lysine 

L-Cysteine 

Decom~ 
temp 

.c 

Specific rotation Rf values*'' 
Phenyl 
ured 

- 
^ q w u  
phenol 

Cone ( C )  an, 
solvent 

'20 

09-10 

08 (dl : 

25 
(mono 

- 

water dil 
HCI 

; = 10m 
10% HCI 

: = 44111 
6 3 N  HCI 
: = 0 91 in 
3 N-NaOH 
: = 34111 
6 N-HCI 

: = 20111 
6 N-HCI 
: = 20111 
water 

' 3 9 7 1 1 1  
6 N-HCI 

Hydrochloride, 
310 

Diacetyl, 235 

Formyl, 126, I -  1 
Naphthylurea, 
166, Benzene- I 
sulfonyl, 147 

Monohydro- 
chloride, 
260 3, Dihy- 
drochloride, 
187-9 

S-Benzyl, 216, 
Oxid - L- 
cystine, 260 d 
Hydrochlo- 
ride, 175-8, 
[a]? 9 5 (c = 

2 in water) 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
**Decomposition points of ammo acids are only a first doubtful identification as they depend on velocity ofheating and other conditions 

***Aqueous phenol 80", w/w for basic ammo acids 3 vol -",,of a conc aq NH, has to be present (in a separate vessel) in the chamber otherwise low 
values are obtained Collidine-lutidine mixture 2.6-lutidine (100 ml 1 2.4 6-collidine (100 ml ). water (100 ml ) dtethvldmine (3 ml ) Butdnol-acetic 
acid-water 40ml 10ml 10ml 
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EXPLANATIONS AND REFERENCES TO TABLE XVIII

Acetamide IAcetyl derivative) *

RNH2 + (CH3CO)2O -- CHjCONHR + CHjCOOH

RR'NH + (CH3CO)2O — CH3CONRR' + CHjCOOH

Acetamide

For primary and secondary amines only
From the amine with acetic anhydride without solvent
For directions and examples see Cheroms, pp 591 593, Linstead, p 60, Vogel, p 652, Wild, p 218, J J

Sudborough, J Chem Soc ,19, 533 (1901), L C Raiford, R Taft and H P Lankelma, J Amer Chem Soc ,
46,2051(1924)

From the amine with acetic anhydride in aqueous sodium hydroxide
See F D Chattaway,./ Chem Soc , 2495 (1931)
From the amine with acetic anhydride in pyridme
See Cheroms, pp 590,592 593
From the amine hydrochlonde with acetic anhydride in aqueous sodium acetate
See Linstead, p 60, Vogel, p 652
From the amine with acetic anhydride in water
See Shrmer, p 226
From the amine with acetic anhydride in acetic acid
See Wild.p 218

Benzamide (Benzoyl derivative) *

RNH2 + C6H5COC1 — C6H5CONHR + HC1

RR'NH + C6H5COC1 — C6H5CONRR' + HC1

Benzamide

For primary and secondary amines only
From the amine with benzoyl chloride in aqueous sodium hydroxide
For directions and examples see Cheroms, pp 591, 593-594, Linstead, p 60, Vogel, p 652, Wild, p 219
From the amine with benzoyl chloride in a pyndme-benzene mixture
See Shrmer, p 226
From the amine with benzoyl chloride in benzene
See Shrmer, p 227
From the amine with benzoyl chloride in an aqueous sodium hydroxide-chloroform mixture
See Shrmer, p 226
From the amine with benzoyl chloride
See Vogel, p 653

Benzenesulfonamide (Benzenesulfonyl chloride derivative) *

RNH2 + C6H5SO2C1 — C6H5SO2NHR + HC1

RR'NH + C6H5SO2C1 -» C6H5SO2NRR' + HC1

Benzene-
sulfonamide

For primary and secondary amines only
From the amine with benzenesulfonyl chloride in aqueous sodium hydroxide
For directions and examples see Cheroms, pp 595 596, Shrmer, pp 103-104, Vogel, p 653, O Hinsberg,

Chem Ber , 23, 2962 (1890), 38, 906 (1905)
From the amine in aqueous sodium hydroxide with benzenesulfonyl chloride in methanol
See Cheroms, p 596
From the amine with benzenesulfonyl chloride in benzene
See Wild, p 221
From the amine in aqueous sodium hydroxide with benzenesulfonyl chloride in acetone
See Wild, p 221
From the amine with benzenesulfonyl chloride in aqueous pyridme
See Wild, p 221
From the amine with benzenesulfonyl chloride in pyridme
See Vogel, p 653

'Derivatives recommended for first trial
W A R N I N G This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XVIII (Continued) 

From the amine with benzenesulfonyl chloride in aqueous sodium hydroxide 
See  Wild, p 221 

p-Toluenesulfonamide (p-Toluenesulfonyl chloride derivative) * 

RNH; + C H 3  O S O 2 C I  - C H 3 Ã ‘ V ' ) Ã ‘ S O ; N  - + HCI 

RR'NH + CH3-W OsCI CHH,-{\'SO~' + HCI 

For primary and secondary amines only 
From the amine with p-toluenesulfonyl chloride in aqueous sodium hydroxide 
For directions and examplessee Cheronis, p 595, Linstead, p 60, Shriner, pp 103 104, Vogel, p 653 
From the amine with p-toluenesulfonyl chloride in benzene 
See Wild. p 221 
From the amine withp-toluenesulfonyl chloride in acetone 
See Wild, p 221 
From the arnine with p-toluenesulfonyl chloride in pyridine 
See F Bell, J Chem Soc ,2787 (1929) 
From the amine with p-toluenesulfonyl chloride in aqueous pyridine 
See Wild, p 221 

Phenylthiourea * 
RNH-, + C6H5N=CSS -Ã c 6 H 5 N H C S N H R  

RR'NH + C6H5N=C=S -< C6H5NHCSNRR1 
Phenylthiourea 

For primary and secondary amines only 
From the amine with phenyhsothiocyanate in alcohol 
For directions and examples see Cheronis, pp 599-600, Shnner, p 227, Vogel, p 422, Wild, p 227, T 

Otterbacher and F C Whitmore, J Amer Chem Soc ,51,  1909 (1929) 
From the amine with phenylisothiocyanate without solvent 
See Vogel, p 422, Wild, p 227, N A Lange, H L Ebert and L K Youse, J Amer Chem Soc , 51, 191 1 

(1929) 

I-Naphthylthiourea * 
RNHz + I-CioH7N=C=S -< I-CioH7NHCSNHR 

RR'NH + I-CioH7N=C=S -* I -Cl0H7NHCSNRRr 
1 -Naphthylthiourea 

For primary and secondary amines only 
From the amine with 1-naphthylisothiocyanate in ethanol 
For directions and examples see Cheronis, pp 600-601, Vogel, p 422, Wild, p 

E W Moffet, J Amer Chem Soc ,55,2497 (1933) 
227. C M Suter and 

From the amine with 1-naphthylisothiocyanate without solvent 
See Vogel, p 422, Wild, p 227, C M Suter and E W Moffett, J Amer Chem Soc ,55,2497 (1933) 

Phenylurea 

R N H 2  + C6H5N=C=0 -* C6H5NHCONHR 

RR'NH + C 6 H s N = C = 0  -Ã C6H5NHCONRR1 

Phenylurea 

For primary and secondary amines only 
From the amine with phenylisocyanate in petrol ether 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS A N D  REFERENCES T O  TABLE XVIII (Cont inued)  

For directions and examples see Linstead, p 61, Wild, pp 223 224 
From the amine with phenyhsocyanate without solvent 
See N A Lange, H L Ebert and L K Youse, J Amer Chem Soc ,51, 191 1 (1929) 

RR'NH + I - C l o H 7 N = C = 0  I -CIoH7NHCONRR1 
1 Naphthylurea 

For primary and secondary amines only 
From the amine with 1-naphthylisocyanate without solvent 
For directions and examples see Cheronis, p 599, H E French and A F Wirtel, J Amer Chem Soc , 

48, 1736 (1926) 
From the amine with 1-naphthylisocyanate in petrol ether 
See Linstead, p 61, Wild, pp 223 224 
From the amine with 1-naphthylisocyanate with water 
See Wild, p 224 

Picrate 
(Molecular complex) 

For primary, secondary and tertiary amines 
From the amine with plcric acid in -1 or in ethanol 
For directions and examples see Cheronis, pp 603 604, Linstead, p 50, 61, Shriner, p 229, Vogel, p p  

422-423, Wild, p 212 
From the amine with picric acid in water 
See Vogel, p 422 
From the amine with picric acid in acetone or  benzene 
See Wild, p 212 
From the amine with picric acid 
See Shriner, p 229 

3.5-Dinitrobenzoic acid salt * 
NO2 

R3N + pcooH + N b ~ a ~ - R 3 ~ ~ i  

NO2 NO2 
Trialkylammonium 
3.5-dinitrobenzoate 

Especially for tertiary amines 
From the amine with 3.5-dinitrobenzoic acid in methanol or  ethanol 
For directions and examples see Cheronis, pp 602 603, Wild, p 215, C A Buehler, E J Currier and R 

Lawrence, Ind Eng Chem , Anal E d ,  5, 277 (1933), C A Buehler and J D Calfree, Ind Eng Chem , Anal 
E d ,  6,351 (1934) 

fS-Resorcylic acid salt 

R3N + H O d C O O H  - + H O d C O O - R 3 N H t  - 

fl-Resorcylic acid Trialkylammonium resorcylate 

'Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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EXPLANATIONS AND REFERENCES TO TABLE XVIII (Continued) 

Especially for tertiary amines. 
From the amine with /3-resorcylic acid in ether. 
For directions and examples see: Cheronis, p. 603; K. W. Wilson, F. E. Anderson and R. W. Donohoe, 

Anal. Chem., 23,1032 (1951). 

Chloroplatinic acid salt. * 

Especially Jor tertiary amines. 
From the amine in aqueous hydrochloric acid with aqueous chloroplatinic acid. 
For directions and examples see: Shriner, p. 230; Wild, p. 21 3. 

Hydrochloride, 

RNH, + HC1 -* [RNH~+]CI -  

Hydrochloride 

For primary, secondary and tertiary amines. 
From the amine with gaseous hydrogen chloride in ether, benzene or chloroform. 
For directions and examples see: Cheronis, p. 601; Shriner, p. 224; Wild, p. 21 1. 
From the amine with dilute aqueous hydrochloric acid. 
See: Wild, p. 21 1. 

Methiodide. * 
R3N + CH31 -* [ R ~ N C H ~ + ] I -  

Methiodide 

Especially Jor tertiary amines. 
From the amine with methyl iodide without solvent. 
For directions and examples see: Linstead, p. 61; Shriner, p. 228; Vogel, p. 660; Wild, p. 232. 
From the amine with methyl iodide in isopropyl ether. 
See: Cheronis, p. 604. 
From the amine with methyl iodide in ether or benzene. 
See: Vogel, p. 660. 

Metho-p-toluenesulfonate (Methyl p-toluenesulfonate). * 

Especially for tertiary amines. 
From the amine with methylp-toluenesulfonate in isopropyl ether. 
For directions and examples see: Cheronis, p. 604. 
From the amine with methyl p-toluenesulfonate in benzene. 
See: Linstead, p. 62; Shriner, p. 229; Vogel, p. 660; Wild, p. 233; C. S. Marvell, E. W. Scott and K. L. 

Amstutz, J. Amer. Chem. Soc., 51,3638 (1929). 

*Derivatives recommended for first trial. 
WARNING: This is not an instruction manual. References should be consulted for the preparation of  derivatives. 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines a )  Liquids 1 )  (Listed in order of increasing atmospheric b.p.)* 

Name 

Methylamine 

Dimethylamine 
Ethylamine 

Isopropylamine 

Ethyl methyl amine 

n-Propylamine . 
Isupropy1 methyl amine 
Cyclopropylamine 

Ethyleneimine 
Diethylamine 

Allylamine 
DL-see-n-Butylamine 
(2-Aminobutane) 

wsym-Dimethylhydra- 
zine 

rrimethyleneimine 
(Azetidine) 

lsobutylamine 
i-Butylamine 

!-Amino-2-methylbutane 
DL-see-Butyl methyl 
amine 

Ethyl propyl amine 

Sym-Dimethylhydrazine 

Cyclobutylamine 

li-isopropylamine 

Pyrrolidine 

I-Butyl methyl amine 

i-Amino-1-pentene 

DL-2-Amino-n-pentane 
(see-n-Amyhne) 

lsoamylamine 

- 
Boiling 
point, 
-c 

- 
Ueltinj 
point. 
-c 

Acetamide 

'8 

0 1  2 

- 
P 

loluene 
sulfon- 
amide 

- 
Pheny 
hioure 

207, 
215 

158 
165 

196 

198 

135 
135 
149 

142 
155 

140 
139 4 

166-7 

150 
151 

183 
78 

147 5 

140 

112, 
ye1 , 
163- 
4, re. 

I l l  

138 

Miscellaneous 

I-Naphthylurea, 200, 
I-Naphthylthiourea, 
143 

Chloroplatinate, 207, 
Hydrochloride, 126- 
30 

Hydrochloride, 270- 
80 

I-Naphthylurea, 196 
Phenylurea, 131 
Hydrochloride, 100 

Oxalate, 115 
1-Naphthylthiourea, 
108 

Hydrochloride, 81-2, 
Oxalate, 142, Sulfate, 
105 

Chloroplatinate, 203, 
Chloroaurate, 192 

I-Naphthylurea, 149, 
1 -Naphthylthiourea, 
108-9, Hydrochlo- 
ride, 195 

Chloroplatinate, 15 1 

Hydrochloride, 225, 
Chloroplatinate, 198, 
Chloroaurate, 86 

Oxalate, 119, Hydro- 
chloride, 168 

:hloroplatinate, 
210 5 

M-Nitroso, 48. 
Chloroplatinate, 
186 9, Hydrochlo- 
ride. 216-7 

Hydrochloride, 170, 
Chloroplatinate, 205 

2hloroplatinate. 166, 
Chloroaurate, 195 

Hydrochloride, 168, 
Oxalate. 226, 131 
Chloroaurate, 82-3 

I-Naphthylurea, 132 

*Derivative data given in order m.p , crystal color, solvent from which crystallized. 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued) 

Name 

D-2-Methyl-n-butyl- 
amine (active-Amyl 
amine) 

2-Methylpyrrolidine 

24 Methylamino)-n- 
pentane 

Ptperidine 
2-Aminodiethylether 
Oi-n-propylamine 
2,s-Dimethylpyrrolidine 

Morpholine 
Cyclohexylamine 
Trimethylenediamine 
(1.3-Diaminopropane, 
1.3-Propylenediamine) 

2,2,6-Trimethyl- 
piperidine 

Di-isobutylamine 
4-Amino-n-heptane 

wwym-Dietbylethylene- 
diamine 

Furfurylamine (a- 
Furylmethylamine) 

- 
Boiling 
point 

Â¥ 

- 
Melt~ng 
point, 
-c 

Acetamide 

72 (dl ) 

39 (dl ) 

01 
3-dl 
126, 107 

6 

- 

"D 

I 4480'" 

4530%'' 
4101"' 
4046'" 
4357" 

4325" 
45426 

4464" 

446" 

4366" 

4372%' 

40932O 

4199" 

Benzdmide Density 
g/ml 

0 75052' 

0 84g! 

0 8654: 
0 7614:' 

0 947rn 

0 8606f 
0 85122' 
0 73842' 
0 8185" 

0 8297i0 
0 898." 

0 8436" 

0 878" 

0 758.2' 

0 845Z4 

0 8162' 
0 7632' 

08191.2' 
0 88425 

0 7452O 
0 76720 

07665;' 

0 827;; 

I8  

!44 (dl ) 

15 

92 (di ) 

I I 
10 

'5 
49 
,%dl 
140 147 

- 
Benzen 
sulfon 
amide 

- 
P 

'oluen, 
ulfon- 
amide 
- 

16 

60 
(dl ) 

5 

47 

48 

- 
Phenyl 
hioure, 

59 

101 

59 

102 

17 

36 
48 

13 

15 
wono) 
1 1 (dl 

- 
Picrate Miscellaneous 

[a]&' -5 86, Hydro- 
chloride, 176, 
Chloroplatinate, 240 

Oxalate, 178 9, 
Chloroplatinate, 
172 3 (anh ), 206-7, 
rapid htng Picrate of 
N-methyl der~v ,235 

Chloroplatinate, 194 
2-Naphthylthiourea, 

114 
Chloroplatinate, 138 

Picrolonate. 204 
I-Naphthylurea. 93 
Hydrochloride, 188 
90, Chloroplatinate, 
225 

Chloroplatinate, 210 

Hydrochloride, 190. 
Chloroplatinate, 194 

Hydrochloride, 207, 
Oxalate, 125 

Hydrochloride, 220, 
Oxalate, 166. 
Chloroplatinate, 200 

Hydrochloride, 172, 
N-2,4-Dinitrophenyl 
deriv ,67 

Chloroplatinate, 2 12 

Hydrochloride, 227, 
Chloroplatinate, 
190 200 

Chloroplatinate, 240 

Hydrochloride, 236, 
Chloroaurate, 128 

Hydrochloride, 246-7, 
Chloroplatinate, 235 

Hydrochloride, 171 2 
Hydrochloride, 133. 
Oxalate, 204-5, 
Chloroaurate, 63 4 

Chloroplatinate, 21 1 

Oxalate, 145, With 
CO, from air - 
comp ,75, Hydro- 
chloride, 110 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines a) Liquids 1) (Listed in order of increasing atmospheric b.p.)* (Continued) 

Name 

Cyclohexyl methyl 
amine 

2-Ethylpiperidine (a-  
Ethylpiperidine) 
2,2,4Trimethyl- 
piperidine 

Sym-Diethylethylene- 
diamine 

Tetramethylenediamine 
(1,4-Diaminobutane, 
Putrescme) 

DL-2-Hydroxy-n- 
propylamine (Isopro 
panolamine) 

Hexahydrobenzylamine 
Cyclohexyl ethyl amine 
2-Ethylcyclohexylamine 
2-Aminoethyl alcohol 
(Ethanolamine) 

3-Amino-2-hydroxy- 
pentane 

2-Aminopropyl alcohol 

2-Amino-3-hydroxy- 
pentane 

2-Fluoroaniline 

Pentamethylenediamine 
(1,5-Diaminopentane, 
Cadaverine) 

n-Octylamine 

5-Methyl-2-pyrazoline 
Benzyl methyl amine 
Aniline 
Benzylamine 

DL-a-Phenylethylamine 
(a-Aminoethyl- 
benzene) 

1.2-Diaminocyclohexane 

3-Aminopropyl alcohol 

- 
Boiling 
point, 
*c 

- 
Meltin 
point, 

O C  

Density 
g/ml 

- 
Acetamide 

37 (dl) 

0 

14 
5 

52 

7 

50 (dl) 

1 

5-6 

77 (dl) 

18, 107 

13 

35 (dl) 

56 

60 
05 

85 

20 

- 
knzeni 
iulfon- 
amide 

- 
P 

oluen 
,ulfon 
amide 

- 
Pheny 
hiourt 

- 
Picrate Miscellaneous 

Hydrochloride, 193 

Hydrochloride, 181, 
Chloroplatinate, 202 

Chloroplatinate, 215, 
Methiodide, 266 

Hydrochloride, 260, 
Chloroplatinate, 223, 
Chloroaurate, 220 

Chloroplatinate, 173, 
Chloroaurate, 105 

Hydrochloride, 141, 
Chloroplatinate, 183 

I-Naphthylthiourea, 
68 9 

I Naphthylthiourea, 
123 

Chloroplatinate, 195, 
Hydrochloride, 73 

Hydrochloride, 254 
Hydrochloride, 184 
Chloroplatinate, 239 
1-Naphthylurea, 186 

N-Chloroacetyl deriv , 
52 60, Monooxalate, 
166, Dioxalate, 204 

Hydrochloride, 86, 
Chloroplatinate, 
198 9 

Chloroplatinate, 154, 
Picrolonate. 21 5 

Picrate of N.N- 
dimethyl deriv , 131 

1 Naphthylthiourea, 
72 

Phenylurea, 127 
Chloroplatinate, 197 

N-4-Nitrobenzoyl 
deriv , 181 

Hydrochlonde, 158 

Hydrochloride, 280 

I-Naphthylurea, 95, 
Methiodide, 221 

:hloroplatinate, 199 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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- 
No 

- 
88 
89 

90 
~ 9 1  

92 

93 
94 

95 
96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 
108 
109 

110 
I l l  - 
112 

113 

114 
115 

116 
117 

1 I8 

119 

- 

T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines a )  Liquids 1) (Listed in order of  increasing atmospheric b.p.)* (Continued) 

Name 

1,2,3-Triaminopropane 
4-Amino-2,6dimethyl- 

piperidine 
N-Methylaniline 
1-Phenylisopropylamine 

(3-Phenylethylamine 
((3-Aminoethylbenzene 

Benzyl ethyl amine 
2-Methylaniline (o- 

Toluidine) 
n-Nonylamine 
3-Methylaniline (m- 
Toluidine) 

Di-n-amylamine 

DL-2-Phenylisopropyl- 
amine 

N,2-Dimethyl- 
aniline (N-Methyl-o- 
toluidine) 

2-Methylbenzylamine 
(0-Xylylamine) 

4-Methylbenzylamine 
(p-Xylylamine) 

3-Methylpyrazole 

1-Phenylpropylamine 
2-Phenylpropylamine 
N,4-Dimethyl- 
aniline (N-Methyl p- 
toluidine) 

2-Ethylaniline 
L-Menthylamine 
2.5-Dimethylaniline 
(p-2-Xylidine) 

1-Phenylisobutylamine 

3-Methylpyridazine 
2.6-Dimethylaniline 
(m-2-Xylidine) 

4-Ethylaniline 
2,4-Dimethylaniline 
(m-4-Xylidine) 

2-Chloro-N-methyl- 
aniline 

2,4-Dimethylbenzyl- 
amine 

Boiling 
point, 
-c 

190 
195 

I96 
196-7 

198 

199 
200 

20 1 
203 

205 

205 

205 

207 

207 

209 207 

208 

208 

208 

208 

208 
210 
2 10 

210-1 I 
212,207 
213 5, 
pa ye1 

214 

215 
215,218 

216,214 
217 

218 

218-9 

- 

- 
Belting 
point, 
"C 

- 

- 20 

3 

6 6 

4 2 

1 2  

- 6 

- 

Density 
g/ml 

00-2 (in; 

02 

1 

10-1 

4-5 
5 

4 ini- 
tially, 93 
on stand- 
ing 
4 

35-40 

7 

6 

9 

07-8 

9 30 

3 

11 
45 
39 

77 

4 
33, 130 

- 

Ã§nzen 
iulfon- 
amide 

P 
[olueni 
sulfon 
amide 

Phenyl 
iiourea 

> 269 
220 

145 

174, 
I67 

1 I8 
213 

I l l  
200 

143 

132 
138 

142 

198, 
I56 

134 

90 

215 

204 

144 

I82 
131 

194-5 
215 
171 

166-8 

143-4 
180 

209 

133 

223 

- 

Miscellaneous 

)xalate, 131, Hydro- 
chloride. 236 

lydrochloride, 184 

-Naphthylthiourea 
126, Hydrochloride, 
275 
lydrochloride 145-7 

-0-Nitrobenzoyl 
deriv , 107 
lydrochloride, 208 
Chloroplatinate, 214 

1-0-Nitrobenzoyl 
deriv , 120 
lydrochloride, 190 
lydrochloride, 123 4 
1-Nitroso deriv ,52, 
Hydrochloride, 119 5 

)xalate, 120-2, 
Hydrochloride, 
275 7 

lydrochloride, 212, 
Chloroplatinate, 226 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines a )  Liquids 1)  (Listed in order of  increasing atmospheric b.p.)* (Continued) 

Name 

2-Amino-N,Ndimethyl- 
aniline 

3.5-Dimethylaniline 
(m-5-Xylidine) 

N-Ethyl-3-methylaniline 
(N-Ethyl-m-toluidine) 

3.5-Dimethylbenzyl- 
amine 

2.3-Dimethylaniline 
(0-3-Xylidine) 

I-Aminoindane ( l -  
Hydrindamine) 

3-Phenylpropylamine 
2-Methyl-4,5,6,7-tetra- 
hydroindole 

N-n-Propylaniline 
2-n-Propylaniline 
2-Chloro-4-methylanilint 
a-Amino-n-butylbenzene 

2-Methoxyaniline 
(0-Anisidine) 

4-Isopropylaniline 
(p-Cumidine) 

4-n-Propylaniline 
N-Isobutylaniline 
a-Methyl-a-phenyl- 
hydrazine 

4-fert-Butylaniline 

2-Ethoxyaniline (o- 
Phenetidine) 

2,4,6-Trimethylaniline 
(Mesidine) 

2-Aminoindane (2- 
Hydrindamine) 

3-Chloroaniline 

2.2'-Diaminodiethyl- 
sulfide 

1.2.3.4-Tetrahydro- 
isoquinoline 

2-tert-Butylaniline 
3-Amino-4-(dimethyl- 
amino)toluene 

4-lsobutylaniline 

4-Aminoindane (4- 
Hydrindamine) 

2-Aminoundecane (2- 
Aminohendecdne, 
see-n-Undecylamine) 

unsiw-Ethylphenyl- 
hydrazine 

- 
Boiling 
point. 
-c 
- 
219 

220 

221.21: 

22 1 

221-2 

222 

222 
222 

222 
222-4 
223 
223 

223 

223 

225 

225 

225 
227 
227 

228 

228 

229 

229, 
232 

230 

230 
236 

231 3 

233 

'33-5 
234 

'35, pa 

ye1 
236 

'37 

!37 

Density 

0 970620 

0 950;" 

0 993Iz0 

0 976i5 
0 987"' 

0 949" 

0 9367 So 

0 939y 

0 9289" 

0 953'0 

0 940" 

0 951;' 

I 2225;; 

1 064i3 

0 977i5 

1 01815 

Aatamide 

72 

144, 140 

135 

$7 
104-5 
113 

I83 

35.88 

102 

93-4 

n 

173 

127 

79 

216 

127 

f2,78 

16 

159-61 

127 

I26 

i8 

-- 
Llenzamide 

51 

144-5 

72 

189 

142 3 

57 8 

119 
137 
128 

148 9 

108, Igr 

60,84 

162 

115 

153 

140 

147 

104 

204 

155 

1 19-20 

129 

1 

136 

- 
Llenzeni 
sulfon 
amide 

- 

86-9 1 

54 

89 

132 

102 

137 

121 

154 

- 
P 

'oluenc 
,ulfon 
amide 
- 

27 

22 3 

79-8C 

64 

67 

38, 
210 

36-7 

Prorate 

- 
138 4 

200 

225 

22 1 

207 

152 3 
141 

151 

200 

189-9 

Ã̂3 

177 

212 

200. 
195 

151 

I l l  

Miscellaneous 

N-Formyl deriv ,76 

Hydrochloride, 159, 
Chloroplatinate, 182 

Hydrochloride, 245, 
Chloroplatinate, 204 

Hydrochloride, 254, 
N-Formyl deriv , 102 

Hydrochloride, 2 18 
Methiodide 195, 
Chloroplatinate, 187 

Hydrochloride, 173 

Chloroplatinate, 184, 
Hydrochloride, 288 

N-Formyl deriv , 172 

Hydrochloride, 144, 
Chloroplatinate, 220 

N-Formyl deriv ,84 

Hydrochloride, 203 4 

N-Formyl denv ,59 
Hy drochlonde, 270-4 

N-Formyl deriv , 
165-6 

Hydrochloride, 241 

Dihydrochloride, 13 1 

Hydrochloride, 192 3 

Hydrochloride, 84 

Hydrochloride, 137, 
Reduces warm 
Fehling 

Derivative d a u  given in  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. primary and secondary amines a )  Liquids 1 )  (Listed in order of increasing atmospheric b.p.)* (Continued) 

I Name 

153 

154 

155 

156 

157 

158 

159 
160 

w-Ethylphenyl- 
hydrazine 

2-Bromo-4-methylaoilin 
(3-Bromo-p-toluidine) 

1-Aminoundecane (1 - 
Aminohendecane, n- 
Undecylamine, n- 
Hendecylamine) 

4-Oiloro-N-methyl- 
aniline 

4-Chloro-2-methylanilin 
(5-Chloro-0-toluidine) 

2-Amino-p-cymene 
(p-Cymidine) 

N-Butylaniline 
Phenylhydrazine 

p 161 

162 

163 

164 

165 

166 

172 6-Methyl-1.2.3.4-tetra- 1 hydroisoquinoline 

a,a'-Diamino-m-xylene 
(m-Xylylenediamine) 

2-Chloro-6-methoxy- 
aniline (3-Chloro-o- 
anisidme) 

3-Ethoxyaniline (m- 
Phenetidine) 

4-Ethoxyaniline (p- 
Phenetidine) 

1,2,3,4-Tetrahydro- 
quinoline 

2-Aminoacetophenone 

167 
168 

169 

170 

/ I  7 l 

3-Bromoaniline 
3-Methoxyaniline (m- 

Anisidine) 
3-Bromo-2-methylanilin 

(6-Bromo-0-toluidine) 
4-Amino-l,2,3,5-tetra- 

methylbenzene (Iso- 
duridine) 

Dicyclohexylamine 

,/ 173 

\- 174 

- 
Boilinj 
point 
-c 
- 
238 9 

240 

240 

240 

24 1 

24 1 

24 1 
243 

245 8 

246 sl 
d 

248 

248, 
254 

250 

250 2C 

25 1 
25 1 

254 

255 

!55 sl 
d 

'56 

'6 1 

!6 1 

'61 3 

'64 

'67 
'67 8 

268 
part 
d 

- 

4-Amino-N,Ndiethyl- 
aniline 

4-n-Butylaniline 

175 

176 

177 
178 

179 

- 
Meltin 
point 
-c 
- 

26 

15-6 

29 

19 23 

2 3 

20 

20 

18 

23 4 

bt 2C 

1 

- 

I-Amino-5.6.7.8-tetra- 
hydronaphthalene 

7-Methyl-l,2,3,4-tetra- 
hydroquinoline 

4-Methylindole 
2-Amino-4-chloro-N,N- 
dimethylaniline 

DL-3-Aminopropylene- 
glycol (2.3-Dihydroxy- 
propylamine) 

- 
Density 
g/ml 

10041s 

151" 

I 169"' 

3 99420 

3 9358" 
I 0978y 

1 065i6 

1054" 

1 579" 

1925" 

0235" 

19452' 

0625 " 

062p 

1752' 

- 
lenzei 
ulfon 
amid' 
- 

48 

43 

7 

Miscellaneous 

Hydrochloride, 164, 
Oxalate, 167 

Hydrochloride, 221 

Hydrochloride, 190 

Nitrosarnine. 51 

Hydrochloride, 207 

Dihydrobromide, 266 

Semicarbazone, 290, 
Oxime, 109. Hydro- 
chloride, 168 d 

Hydrochlonde, 167 8 

Hydrochloride, 195-7, 
Methiodide, 144 5, 
N-Nitroso deriv ,98 

Chloropldtinate, 
200-2 

Hydrochloride, 
259 61 

Hydrochlonde, 175 

Chloroplatinate, 185, 
Picrolonate, 220, 
0,N-dl-4-Nitroben- 
zoyl deriv , 139 

*Der~vative diita given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines a )  Liquids 1 ) (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

Name 

Diethanolamine (Di-(2- 
hydroxye1hyl)-dmine) 

34 Dimethylamino) 
aniline 

1-1N.N-Diethylamino) 
naphthalene 

-(Methylamino) 
naphthalene 

Dibenzylamine 
a-Aminodiphenyl- 
methane (Benzhydryl- 
amine) 

1,2-Diphenylethylamine 

23-Diphenylpropyl- 
amine 

24Methylamino) 
naphthalene 

24N.N-Diethylamino) 
naphthalene 

- 
Boiling 
point. 
*c 
- 
270 

272 

290 

294 

300 
303-4 

5 13 

115 7 , 

Ã‡7.30 

520 2 

- 

$7 69 ( d o  

M 5 

146 7 

$5 (dl ) 

i 1 

1 

4776'" 

5961'" 

5743" 
5963" ' 

- 
P- 

loluene 
sulfon- 
dmide 

Density 
g/ml 

1 0966y 

0 995" 

1015JS 

1 0256" 
1 0635;' 

I O3li5 

Miscellaneous 

Nitrate, 69. Chloro- 
platinate. 160 

N-Chloroacetyl de r~v  , 
102 

,3,5-Trinitrobenzene 
add comp ,95, scar 

Hydrochloride, 256 
N-Forrnyl deriv , 132 

Oxaldte. 158. Chloro- 
platinate, 188 

Hydrochloride, 188 
90. Chlorodurdle, 
144 5 

Hydrochloride, 182 3 

1.3.5-Trinitrobenzene 
add comp , 116, blk , 
Hydrochloride, 177, 
chloroplatindte, 95 

'Derivative datagiven i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines a )  Liquids 2) (b.p. at reduced pressure only) 

(Listed in order of  increasing m.p. o f  the corresponding acetyl derivative)* 

Name 

2-Bromo4ethoxy aniline 
(3-Bromo-p-phenet- 
idine) 

3-Aminothiophenol 

2-n-Butylaniline 
2-(2-Aminopheny1)ethyl 
alcohol 

6-Amino-3,4'dimethyl- 
biphenyl 

2.2-Diphenylpropylamine 
2-Chloro4methoxy- 
aniline (3-Chloro-p- 
anisidine) 

2-Aminostyrene 
2-Aminothiophene 

4,4'-Diamino-23'- 
dimethylbiphenyl 

Boiling 
point, 

OC 

- 
enzene 
ulfon- 
amide 

- 

P- 
roluen~ 
sulfon- 
amide 

Picrate Miscellaneous 

'olymenzes readily 

lydrochloride, 232 

lydrochlonde, 137 
lydrochloride, 126 

lydrochlonde, 
216-26 
lydrochloride, 261 
lydrochloride, 228 

'olymerizes readily 
)xidizes rapidly, 
N-2-toluenesulfonyl 
deriv . 183 4 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  XVIII .  O R G A N I C  D E R I V A T I V E S  OF A M I N E S  
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* 

Name Melting 
point, 'C 

hydroquinoline 
5-Bromo-2-methylaniline 

(4-Bromo-o-toluidine) 
I-Amino-2-methylnaphthalene (2- 
Methyl-1-naphthylamine) 

2-Bromoaniline 

4.4'-Dimethyldibenzylamine 32 5 
(0-Dixylylamine) 

2-Aminodibenzyl 33 
3-Iodoaniline 33 27 
unsym -Diphenylhydrazine 34 
a,a -Diamino-I,4dimethylbenzene 35 
(p-Xylylenediamme) 

3-Bromo-5-methylaniline (5-Bromo- 36 
m-toluidine) 

4-Amino-N-methylaniline 36 
Pentadecylamine 36.33 
N-Benzylaniline 37 
3-Iodo-4-methylaniline (2-Iodo-p 37-8 
toluidine) 

5-Aminoindane (5-Hydrindamine) 37-8 
2-Amino-5,6,7,8-tetrahydronaph- 38 
thalene (5.6.7.8-Tetrahydro-2- 
naphthylamine) 

2-Amino-5-bromonaphthalene (5- 
Bromo-2-napthylamine) 38 

2.2-Diphenylethylamine 38 

2,3-Dimethyl-l,2,3,4-tetra- 
hydroquinoline 

2-Iodo4methylaniline (3-Iodo-p- 
toluidine) 
Z-Chloro-4.6-dimethylaniline 
(5-Chloro-m-4-xylidine) 
Z-Amino-6-methylpyridine (6- 
Amino-a-picoline) 

4-Amino-N,Ndimethylaniline 
1,6-Diaminohexane 
(Hexamethylenediamine) 

1.3-Diaminoisopropyl alcohol 

Boiling 
point, -C 

267 

!53 165 
part d 

188 

173-83" 117 
145 6" 119 
220+0-~0 184 

I94 (tetra] 

knzene 
iulfon- 
amide 
- 

9 

:o 

P 
Coluenc 
sulfon- 
amide 

Phenyl 
hioure Pic rate Miscellaneous 

Hydrochloride, 98, 
(,hloroplatinate, 2 15 

Hydrochloride, 180 3 

Nitrosamine, 52, 
Hydrochloride, 272 

Hydrochloride, 198 

lydrochloride, 199 

Ixalate. 103 

-1-Benzal, 63 
'henylurethdne 191 2, 
Hydrochloride, 256-7 

)xalate, 12U, Hydro 
chloride, 188 
-Naphthylthiourea 154 

lydrochloride, 155, 
Chloropldtinate, 218 

lydrochlor~de, 185, 
Chloroplatinate, 240 
4-Benzal, 108 

Ixidized readily - 4.4 - 
diaminodiphenyl sulfide, 
104 5 

'Derivative data given in order m.p , crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c) Solids (Listed in order of  increasing m.p.)* (Continued) 

Name 

4-Aminobenzyl cyanide 

2-lodo-5-methylaniline (4-lodo-m- 
toluidine 

1-Amino-4-fluoronaphthalene 
(4 Fluoro-1 naphthylamine) 

4-Aminodibenzyl 

3.4-Dimethylaniline (a-4-Xylidine, 
4-Amino-0-xylene) 

2-Ethoxy-6-nitroaniline 
Heptadecylamine 
2-Ammobiphenyl 

4-Amino-2-methyldiphenylamine 
2-Bromo-4,6-dimethylaniline 
(5-Bromo-m-4-xylidine) 

2.5-Dichloroaniline 
I-Aminooxindole 
I-Aminonaphthalene (a-naphthyl- 
amine) 

1-Amino-l,2,3-triazole 
2-Amino-I-methylnaphthalene ( I - 

Methyl-2-naphthylamine) 
1-Amino-3-methylnaphthalene (3 

Methyl- 1 naphthylamine) 
I-Amino-4-methylnaphthalene (4 
Methyl-1-naphthylamine) 

4-Chloro-2-methoxyaniline 
(5-Chloro-0-anisidine) 

Indole 
2-Aminodiphenylmethane 
2,2'-Ditolylamine (Dl-0- 
tolylamine) 

4-Aminobiphenyl 

1.4-Bis-(methylamino)benzene 
(tim-Dimethyl-p-phenylene- 
diamine) 

Diphenylamine 
DL-a-Aminobenzyl cyanide 
4-Methoxy-3-nitroaniline 
(2-Nitro-p-anisidine) 

5-Bromo-2-ethoxyaniline 
(4-Bromo-0-phenetidine) 

2-Amino-5-bromobiphenyl 
4-Methoxyaniline (p-Anisidine) 
1-Amino-7-methylnaphthalene (7- 
Methyl-1-naphthylamine) 

4-Bromo-2-methylaniline 
(5-Bromo-0-toluidine) 

- 
Melting 

point, "C 

16 

17 

17 

I7 

48.38 

48 

18 

$9 

$9, ye1 
$9 
19 

$9 50 
49 50 

50 
50 
50 

5 1 
51 

51-2 

51-2 

52.46 

52 
52 
52 3 

53 

53 

53-4 
55 
57, or 

57 53 

57 
58 
58-9 

59 

- 

- 
Boiling 

roint, "C 

3 O  " 

89 

162" 

124 

135-40 
!99 

96- 

'51 

176" 

!60 

153 
190" 
118 

302 

150" 

240 
62 

'40 

Acetamide 

17 (mono) 
152-3 (dl 

I 1  

14 

'5 (N-), 
125 
(N,S-dl) 

151,146 

39 

54 
52 
121 

139 40 
196 7 

132 
186-7 
159 

188 9 

175 6 

166 7 

150 

157 8 
135 

171, 120 
(dl) 

101 

153 

133 

130 
130,127 
182-3 

156-7 

knzene 
sulfon- 
amide 

P 
'oluenc 
,ulfon- 
amide 
- 

57, 
147 

55 16 

41 

14 

henyl 
noure; Miscellaneous 

lxime, 88-9, Semicarba- 
zone, 190, N-Propionyl, 
51 

Hydrochloride, 280 

Hydrochloride, 210, 
Chloroplatinate, 286-9 

M-FormyI, 52, Hydro- 
chloride, 256 

%Me,  59 

N-Formyl, 75, 
N-Propionyl, 65 

Hydrochloride, 185 7 

Hydrochloride, 191 2 

Hydrochloride, 114 

Hydrochloride, 233-4 

N-Formyl, 177 8, Hydro- 
chloride, 238 

N-Nitroso, 171 
Hydrochloride, 137 

N-Chloroacetyl, 150, 
N.N-Di-Me ,46, red 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  OF A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order of increasing m.p.)* (Continued) 

Name Melting 
point C 

70 2-Amino-1 chloronaphthalene ( I 59 
Chloro 2 naphthylamine) 

71 2 Aminoazobenzene 59 
72 1-Amino 2-chloronaphthalene (2 59 60 

Chloro I naphthyldmine) 

77 2-lodoaniline 
78 1 Naphthyl phenyl amine (N 

Phenyl I ndphthyldmine) 
79 3-Chloro-4 methoxyaniline 

(2 Chloro p anisidine) 
80 I-Amino-3 chloronaphthalene (3 

Chloro I naphthvldmine) 
81 2-Amino-4,4 dimethylbiphenvl 
82 8-Amino-6-methylquinoline 

83 2-Amino-1 bromonaphthalene ( I  63 
Bromo 2 naphthylamine) 

84 1.3-Diaminobenzene (m Phenylene 63 

2,4-Dichloroaniline 
2-Amino 5 methylnaphthalene 

(5 Methvl 2 ndphthylamine) 
3-Bromo-4-methoxyaniline 

(2 Bromo p anisidine) 
2,s-Diaminotoluene 

90 9-Aminofluorene 
91 4-Methylphenylhydrazine 

Tolylhydrazine) 

92 4-Aminobenzyl alcohol I 
2-Bromo-6-methoxyaniline 

(3 Bromo o anisidine) 
1.3-Diamino-2.6-dimethylbenzene 
(2 4 Diamino m xylene) 

Aminoacetamide (Glycineamide) 

Boiling 
point C 

- 
Acetamit 

- 
47 

26 
9 1 
(mono) 
88 (di ) 

I 

19 
15 

4 

97 

18 9 
I 2  

tono 14 
A 105 

91 (dl)  
87 9 
[mono) 
15 
23 4 

I I 

20 (dl) 

wno 13 
dl 88 
62 
21 

88 ( 0  N 

dl ) 

260 (dl  

59 
68 
11 2(di  - 

8 

22 

65 ( A )  

39 
57 

62 

5 6 

40 ( A )  
125 
(mono) 
17 
55 6 

07 

19 

60 I 
N mono 

68 70 2 
N mono 
146 
mono 
150 
0 

32 (227) 

(dl) 

I 8  
04 

- 
Benzene 
sulfon 
amide 

3 1 

94 

28 

mono 
147 

34 

- 
P 

loluene 
sulfon 
amide 
-. 

72 

26 

mono 
150 

07 ( A )  

- 

- 
Phenyl 
nourea 

- 
Picrate Miscellaneous 

1 Formyl 136 

lydrochloride 170 

3 5 Trinitrobenzene add 
comp 152 N Formyl 75 
lydrocbloride 153 4 

Iydrochloride 219 

3 5 Trinitrobenzene add 
comp 139 
I Propionyl 139 
N Benzal 93 4 1 3 5 
Trinitrobenzene add 
:omp 192 

lydrochloride 255 

lydrochloride 255 

lydrochloride 217 

lydrochloride 225 

1 N Diformyl 220 

lydrochloride 186 9 
Chloroaurate 197 8 H o t  
H,0 -glycine + N H a  
Iydrochloride 175 
N Phenyl 150 

*Derivative ddta given i n  order m p crystal color solvent from which crystallized 
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- 
NO 

- 
l oc 

101 

102 

103 

I04 
105 

106 
107 

108 

109 

110 

I l l  
112 
113 

114 

115 
1 I6 
117 

1 I8 
119 

120 

121 

122 

123 

124 

125 
I26 

127 
128 
129 
130 

131 - 

T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

1-Amino-2.4.5-trimethy lbenzene 
(Pseudocumidin) 

2.2-Diaminodibenzyl 
2-Amino-4-methylnaphthalene 
(4-Methyl-2-naphthylarnine) 
3-Nitro-N-methylaniline 
1-Amino-3-bromonaphthalene 
(3-Bromo-l -naphthylamine) 
1-Amino-5-methyl-l,2,3-triazole 

4-Aminophenylurethane 
(N-carbethoxy-1.4- 
diaminobenzene) 

4-Aminodipbenylamine 
3,s-Dimethylindole 
Duridine (3-Amino- 1,2,4,5- 
tetramethylbenzene) 

1-Amino-3.4.5-trimethylbenzene 
2-Amino-1,4dimethylnaphthalene 
(1,4-Dirnethyl-2-naphthylamine) 

4-Nitromesidine (2-Amino-4- 
nitromesitylene) 

2-Methoxy-6-nitroaniline 
(3-Nitro-0-anisidine) 

2-Bromo-1.4-diaminobenzene 
(2-Bromo-p-phenylenediamine) 

4,b-Dimethyl-2-nitroaniline 
(5-Nitro-m-4-xylidine) 

1-Amino-5-methylnaphthalene 
(5-Methyl-1-naphthylamine) 

2,4,6-Trichloroaniline 
4Methyl-3-nitroaniline 

(2-Nitro-p-toluidine) 
2.4-Dibromoaniline 
1-Naphthyl4-tolyl amine 
2-Aminodiphenylamine 
2,4Diaminophenol(4-Hydroxy-m- 
phenylenediamine) 

- 
Melting 

point, "C 

66-7 

67 8 

67-8 

68 

68 
68 

68 
70 

70 

70, 65, 
Y el 

71, 
golden- 

ye1 
71 2 
72 
73 

73-4 

75 (anh ) 
75 
75 

75 
75 

7 5 

76, ye1 

76 

76.70 

77-8 

78 
78 

79 
79 
79-80 
79-80 

80-2 

Boiling 
point, "C 

76-8 
(hyd 
127 
(anh 

183-4 

184 

162 

195-6 

222 

I67 

255 (dl) 
194-5 

105 
166 

158, 138 
(dl) 

98 

98, 110 

243 (di) 
192 

230 

203 

169' 

l35(di) 

185 

173-4 

174 
172 

134 
1 40 
136 (2-N-) 
253 (dl) 

173 (dl) 

- 
Benzene 
sutfon- 
amide 

- 
P 

roluene 
iulfon- 
amide 

- 
'henyl 
nourea 

- 

153 

52 

7 1 

- 

- 
Picrate 

- 
212-3 

225 3. 

13 

80 

l 0 d  

13 

24 

20 

93-4 
- 

Miscellaneous 

Chloroaurdte, 185 7 

Hydrochloride, 247 

N-Benzal. 67 8, Hydro- 
chloride, 138 

Hydrochloride, 208 9 

Hydrochloride 208 
Chloroplatinate, 212, 
Methiodide, 178 

Hydrochlonde. 242 

Hydrochlonde. 260 

M-Formyl. 98 

M-Me , 58, red 

'Derivativedata given in order m p ,crystal color, solvent from which crystallized 
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TABLE XVIII.  ORGANIC DERIVATIVES O F  A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order of  increasing m.p.)* (Continued) 

Name Melting 
point, "C 

136 2-Aminobenzyl alcohol I 82 

138 4-Chloro-3-methylaniline 
(6 Chloro-m-toluidine) 

139 2.6-Dibromoaniline 
140 5-Chloro-2-methoxyaniline 

(4-Chloro-o-anisidine) 
141 4-Aminotriphenylmetbane 
142 l-Amino-3-iodonaphtbalene 

(3-lodo-l-naphthylamine) 
143 4-hnobutyrophenone 
144 4,4'-Diaminodiphenyl disulfide 

2,2-Diaminodiphenyl sulfide 85 6 
4-Aminoveratrol(3,4-Dimethoxy- 85 6 
aniline) 

2-Aminophenanthrene 85, pa 
ye1 

4-Aminobenzonitrile 86 

4-Iodo-2-methylaniline (5-Iodo-o- 
toluidine) 

4-Aminoacenaphthene 

3 , \ 158812-Nitrophenylhydrazine 90, red 

2,2-Diaminodibenzyl disulfide 90- 1 
4-Chloro-1.3-diaminobenzene 91 
l-Amino-2,6dimethylnaphthalene 91 
(2,6-Dimethyl-l-naphthylamine) 

l-Amino4mercaptonaphthalene 91 3 

Boiling 
point+ .c Acetamide 

209 (dl) 
1624 mono 89, 

dl 161 
192 3, al 

p a r t d  114 

ienzene 
sulfon 
amide 

P- 
olucne 
iulfon- 
amide 

Picrate Miscellaneous 

N-Formyl, 151, Alc, 
FeCl, - bl -vlt col 

Hydrochloride, 108 

Hydrochloride, 153, 
N-Formyl, 117, Chloro- 
platinate, 230 

2-Naphthylthiourea, 158 

Hydrochloride, 178 
N.N'-Dicarbethoxy, 136-7 

Oxime, 194, Phenylhydra- 
zone, 2 15 

Chloroplatinate, 227 

N-Formyl, 188-9, 
N-Propionyl, 169 

N-Benzal, 55, Phenyl- 
urethane, 232 

N-Formyl, 112(anh ), 81 
( h ~ d  ), Chloroplatmate, 
226 
N-Acetyl of Me eth , 100 

'Derivative data given in order m p , crystal color, solvent from which crystallized 
\ i( 

1 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order of increasing m.p.)* (Continued) 

NO I Name 

4-Chloro-2.6-dibromoaniline 
2.2'-Diaminodiphenyl disulfide 
J-18-Diaminooctadecane 
4.4 -Diaminodiphenylmethane 

2-Aminodibenzfuran 
3-Am~noquinol~ne -- - 
7-Amino-2,Uimethylquinoline 
.%@ole (3 Methylindole) 

1-Amino-4,Mimethyl-l,2J- 
triazole 

I-Amino-8-hydroxynaphthalene 
(8 Hydroxy-1-naphthylamine 
8 Amino-1-naphthol) 

5-Amino-2-methylpyridine 
(5 Amino-a-picoline) 

4.4'-Diamino-3J'dimethyl- 
diphenyl sulfide 

6,6'-Diamino-3J'dimethyl- 
diphenylmethane 

183 
184 
185 

186 

Melting 
point. "C 

93 

93 
93 
93 
93 

93, yel 

93 4 
(anh ). 
73 

(hyd ) 
94 
94 84 
94 100 
95 

95 
95 

95 

95-7 

96 

96 

96 

96 
96 
97, red 

97 

97-8 

98 

98 

98 

98 

99 
99 
99 

- 

N-Ethyl4nitroaniline 
2.4-Di-iodoaniline 
1-Amino-8-nitronaphthalene 
(8-Nitro-! -naphthylamine) 

3-Aminobenzyl alcohol 

187 

188 

189 

- 
Boiling 

loint, "C 

5-Brom-2-methoxyaniline 
(4-Bromo-0-anisidine) 

2-Amino4methylpyridine 
(2-Amino-7-picoline) 

2-Aminophenacyl alcohol 

Acetamide 

N-mono 
129 di 
I69 

226 
156 (A) 

236 (dl) 
(228) 

145 150 
(dl) 

167 

I78 83 (dl 
172 167 
212 
58 

227 

N-mono 
181 
N 0 di 
u 8 

126 

di 220 

226 (dl ) 
152 
(tetra) 

119 
141 171 
191 

N mono 
106-7 

160 

102-3 

N-mono 
141 

186 

234(di) 

22 1 
128-9 
N.N1-dl 
224 

- 
Benzene 
sulfon 
amide 

M- 
mono 
157 
di 231 

94 

-mono 
215 

-mono 
138, 
2,4-di 
192 - 

- 
P 

roluenc 
sulfon 
amide 

nono 
I89 

)7 

30 
mono 
160, 
2,4-di 
192-3 - 

- 
Pheny 
iioure 

- 

Miscellaneous 

Hydrochloride >225 
N,N -Dibenzal, 130 

Chloroplatinate, 225 

Hydrochloride, 167 8, 
N-Propionyl, 45 

Hydrochloride, 195, 
N-Acetyl of Me ether, 96 

Hydrochloride 131, 
Chloroplatinate, 215 

N-Formyl, 140 50 

Dihydrochloride. 2 15 8 

Dihydrochloride, 248-9 

Dihydrochloride. 248 9 

Phenylhydrazone, 198 

Hydrochloride, 280 3 
Semicarbazone. 196 

'Derivative data given in order, m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

1.2-Diaminohenzene (0-Phenylene- 
diamine) 

I-Amino4hromonaphthalene 
(4-Bromo-1-naphthylamine) 

2-Naphthyl4-tolyl amine 
3,4-Diaminobiphenyl 

6,6'-Diamino-3,3'dimethyl- 
diphenyl sulfide 

2-Amino-8-nitronaphthalene 
(8-Nitro-2-naphthylamine) 

Piperazine 

4.4'-Diaminodibenzyl sulfide 
3-Aminod,4'dimethylhiphenyl 
13-Diaminod,6dimethylhenzene 
(4.6-Diamino-m-xylene) 

2-Bromo-4-nitroaniline 
Triphenylmethylamine 
4-Aminophenanthrene 
2-Aminohenzophenone 

2,4-Diaminopy ridine 
9-Phenanthrylmethylamine 
2-Methyl-5-nitroaniline (4-Nitro- 
0-toluidine) 

2.5-Diaminopyridine 
2-Naphthyl phenyl amine 
244-Aminophenyl) ethyl alcohol 

8.4'-Diamino-2,2'dimethylbiphenyl 
(m-Tolidme) 

4-Aminoantipyrine (4-Amino-2,3- 
dimethyl- 1-phenylpyrazolone-5) 

3-Amino-4-methylhenzophenone 

2-Aminobenzamide 
l,4-Diamino-2-iodohenzene (2-lodo- 
p-phenylenediamine) 

Melting 
point, "C 

100, ye1 

102 

102.95 

103 
103 

103-4 

104, red 

104 

104-5 
104-5 
105 

105, yel 
105 
105 
105-6, 

Pa ye1 

105-6 
106 

106 
106 

107 
107 
107 

107-10 
I08 
108 

108 

108 9 

109, yel 

109 

109-1 1 
1105 

- 
Boiling 

point, "C 

256-8 

140 

!60 

>94 

- 

- 
kcetamide 

185 
(mono), 
65 (75) 
(dl), Igr 

8 5  (dl) 

9 3  

I5 
\-mono 
211 4- 
mono 
155.3.4- 
di 163 
65 (dl ) 

96 

won0 52, 
di 144 
88 (dl) 
56-7 
-mono 
165, dl 
295 
29 
'07-8 
90 
2 ,89  

48-9 
,4 

67 

82-5 
51 

90 (dl ) 
'3 
05 

38 
(mono), 
122 (dl) 
81 (275) 
(dl ) 
99 

08 

77 
11 

- 

- 
Bcnzamide 

301 (dl ) 

139 
3-mono 
186.4- 
mono 
221, 3.4- 
dl 248 
185 (dl) 

I62 

wona 75, 
dl 196 

2 4  (dl ) 
6 0  1 
!58 9(di) 

60 
60-2 
'24 
10 

'0 1 
; I  

!05 

91-2(di) 
67 

'30 (dl) 
48, 136 
)-mono 
59-60, 
N.0-dl 
136 
1 0 ,  199 

14-5 
54 

- 
P- 

oluene 
ulfon- 
amide 
- 

60 (dl ) 

73 

21 (dl) 

33 

- 
Picrate 

- 

208 

179 
(dl) 

280 

216 

179 8( 

24 1 

190 
200 

225 

144 

Miscellaneous 

N-Formyl, 172, 1,3,5-Tri- 
nitrobenzene add comp , 
196 

Hydrochloride, abt 230 
N,N -DiformyI 182 3 

3xime (alkali-stable), 156, 
(acid stable), 127; 
N Propionyl, 78 

Ehloroplatinate, 227, 
Hydrochloride, 180 

4cetophenone deriv , 1 12 
iemicarbazone, 250, 
Oxime, 148 

:hloroplatinate, 224 
N-Benzal, 104 
M-Formyl, 178 9. N-4- 
Nitrobenzoyl, 214 

Hydrochloride, 171 

V-Formyl, 172, FeC13 + 

bl col 

dydrobromide, 130, dil 
H Br 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c)  Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

2-Aminonaphthalene (0- 
Ndphthylamine) 

fs-Aminopropiophenone (1 -Amino- 
ethyl phenyl ketone) 

2-Hydroxybenzylaniline 

4-Ethoxy-2-nitroaniline (3-Nitro 
p-phenetidine) 

5-Bromo-2-hydroxy-3-methyl- 
aniline 

5-Amino-3-methyl-l-phenylpyrazole 
4-Aminotriphenylcarbinol 
5-Bromo-2-hydroxy-4-methyl- 
aniline 

!4u-Aminoethy1)-indole 
(2-(2-1ndoIyl)-ethylamine) 

i.2-Diamino-4.4'dimethylbi- 
phenyl 

Melting 
point, 'C 

110 
110 I, 
dk red 

110 5 
1 1 , o r  
I l l  

1 2 ,  pa 

Y el 
112 

112 4 
(unst ) 

113 

113, 108 
red 

113 

114 

114 
(anh ) 

114 

115 6 

1 I6 
I I6 
16 

16-7, 

ye' 
17 

17 8 
(anh ), 
grnsh 
18 
18 

18, or - 
red 
18 
18-9, 
or -red 
19, red 

19 

20 

20 

20 

20 

- 

Boiling 
point, 'C 

110 

62 

233 

33 

62 

Acstamidc 

I78 
192 3 

121 
104 
139 

175 

132 

90- 1 

93 

104 

N-mono 
119 di 
200 

mono 155, 
di 76 

mono 138 
dl 75 

mono I24 
dl 173 

110 
I76 
N-mono 

199, dl 
188 

104 

99 

205 

228-9 

175 6 

157 

220 

0.N.N- 
trl 136 

303 (dl) 

'93 (dl) 

I89 (dl) 

Benzamide 

141 
137-8 

I58 

I62 

104-5 

N-mono 
195 

155, 150 
(dl ) 
I69 

152 (dl) 

7 9  80 

V-mono 
223 

48 

2 8  9 (dl) 

60- 1 

09 (dl) 
35 

lono 
86, dl 
280 
bt 310 
(dl) 
73 4 

70 (dl) 

lenzene 
sulfon 
amide 

P 
Toluene 
sulfon 
amide 

'henyl 
noure, Miscellaneous 

Hydrochloride, 223 

Oxime, 145, N-Formyl, 87 
N-Me , 102, N-Et .91 
Oxime, 146, Hydrochlo- 
ride, 198 

N-Propionyl, 128 

Hydrochloride, 187, Chlo- 
roplatinate, 205 

Hydrochloride, 131, Chlo- 
roplatinate, 184 

Viethiodide, 199 

Viethiodide, 238. Ethio- 
dide. 202 

4ydrochlonde, 199 200 
1,N-Dimethyl, 92-3 

1.N'-Dinitroso, 174 
3.5-Trinitrobenzene add 
comp , 108 

1-Me.  87 1 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

2-Aminotriphenylcarhinol 
3-Hydroxyaniline (3-Amino- 

phenol) 

3.4.5-Trihromoaniline 
4.4'-Diamino-2,2 dimethyl- 
diphenylmethane 

CIS-2.2'-Diaminostilhene 

2-Amino-5-nitrohiphenyl 
3-Hydroxy-4-methoxvaniline 
(4-Aminoguaiacol) 

2-Amino-1-nitronaphthalene 
(I-Nitro-2-naphthylamine) 

4-Aminoazobenzene 
Hydrazobenzene 

Benzidine 

2-Aminovanillin (2-Amino- 
4-hydroxy-3-mrthoxybenzalde- 
hvde) 

2-Amino-3.7dimethylnaphthalene 
( 1  7-Dimethyl-2-ndphthylamine) 

4-Methoxv-2-nitroaniline 
(3-Nitro-p-anisidine) 

2-Aminotriphenylmethane 

- 
Melting 

point, '( 

- 
121 
121,pa 

ye1 
121 
121 11C 

ye1 

12 1 
122 

122 119 
122 3 

122 3 

2 3  
123 

123, 107 
red 

123 
124 

124 
124, br 

25,  yel 
125 7 

26, or - 
ye1 
26 

126 7 

126 5 
gold- 

ye1 
27 

127 8 

I 28 

128.88 

28 

28 9 

29. 134 

29. 123 
dk red 
29 - 

- 
Boiling 

point, "C Acelamidi 

203 (A )  
172 ( A )  

N-mono 
165 di  
174 

192 
mono 

148 di  
101 

232 
N-mono 
9 1 

255 6 
228 (di) 

214-5(di; 

159 

153 
N-mono 

177 
133 
N-mono 

116 9 
123 

I46 
mono 15' 
dl  105 

121 

317(d1) 
199 
(mono) 

192 

177 9 

>7 

>3 1 

1 7 ,  yel 

154 5 - 

176 ( A )  
253 ( A )  

145 

N-mono 
174 

198 204 

210 

200 

152 

N.0-dl  
162 4 

168 

21 1 
mono 

126, bz 
d l  162 

352 (A)  
203 5 
(mono) 

218 

140 

- 
Benzene 
sulfon- 
amide 

- 
P- 

Toluen~ 
sulfon- 
amide 

57 

92 

69 

60 

43 (dl) 

Phenyl 
noure 

Miscellaneous 

Hydrochloride, 270 3 
Oxime, 201 E l  eth .60 

Hydrochloride, 233 
Chloropldtindte, >300 

Hydrochloride 230 

Oxime. 193 Semicarba- 
zone. 390 Anil, 147, red 

N-Propionyl 139 

Chloroplatindte, 2 16 
Hydrochloride. 196 

Me eth ,97 8 

Methiodide, 228 
Ethiodide, 216 

Oxime, 15 1 2, Phenyl- 
hydrazone, 165 

Hydrochloride, 275 

*Dern.iine d.n.1 given in order ni  p crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order of  increasing m.p.)* (Continued) 

Name 

4.4'-Diamino-3,3'dimethyl- 
biphenyl (0-Tolidine) 

3-Methyl4nit~oaniline (6-Nitro- 
m-toluidine) 

2-Amino-3-methylnaphthalene 
(3-Methyl-2-naphthylamine) 

2-Aminoacenaphthene 

DL-2,2'-Diamino4,6'dimethyl- 
biphenyl 
1.4-Diamino-2-nitrobenzene 
(2-Nitro-p-phenylenediamine) 

#,4'-Diamino-3,3'dimethoxy- 
biphenyl (Dianisidme) 

3.5-Dimethyl4hydroxyaniline 
(5-Amino-2-hydroxy-m-xylene) 

2.6-Dinitroaniline 
234-Aminopheny1)-quinoline 

- 
Melting 

point, "C 

129 

129 

130 

130, yel 
130 

130 1 

131. 127 
red 

131 2 
132, 129 
133 

133, pa 

ye1 
134, red 
134-5 

135 

135 

135 

135 

I36 

137, blk 

137 8, 
104 

137-8 

137-8 

I38 
I38 

139 

139-40, 
pa ye1 

140 
140, 135 

ye1 - 

- 
Boiling 

point, "C 

mono 103 
(hyd ). 
dl 315 

tetra 2 1 1 
188 (dl) 

201 2 
202 

115-6 

N-mono 
157 8 

146 
186 

168 (154) 
(dl) 

271 (dl) 
N-mono 
96 

N-mono 
160. 
N.0-dl 
145 
102 

181-2 

105 (dl) 

I -mono 
162.4- 
mono 
189, dl 
186 

!07 8 

!42 (dl) 

160 (dl) 

197 
mono 189 
dl 154 

!07 

153-4 

161 

198 
(mono), 
265 (dl) 

2-mono 
213 

173 

mono 121 
dl 165 

186 

154 
(0.N-dl; 

N-mono 
191, 
N.0-dl 
190 

190 

I82 (dl) 

\-mono 
236 

199 

236 (dl) 

'34 

150 

190 
154 5 

Benzene 
sulfon 
amide 

P 
f oluens 
sulfon 
amide 

Phcny 
noure 

255-f 

w 

256 
ibt 
250 

164 

!60, 
ye1 , 
eth 

90 

25(d 

Miscellaneous 

Methiodide, 247, Ethio- 
dide. 232, 1,3,5-Trinitro- 
benzene add comp , 186, 
red 

N,N'-Diformyl, 254 
I Naphthylthiourea, 167, 
3-Nitrophlhalimide, 185 

N-Me, 113 Et eth ,40 

N-Phenyl, 129, Chloro- 
platinate, 230 

Hydrochloride, 270 

Me eth ,66  

lethiodide, 220, N-Me ,82, 
N-Formyl, 160 

4ydrochloride. 283 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order of  increasing m.p.)* (Continued) 

Name 

2-Amino-4-methyldiphenylamine 
1,4-Diaminobenzene ( p-Phenylene 
diamine) 

2,5-~imetb~l4nitroaniline 
(5-Nitro-p-2-xylidine) 

4-Amino-4'-bromobiphenyl 
I-Aminophenanthrene 
3.5-Dihydroxyaniline (5-Amino- 
resorcinol) 

l-Amino-2-chlorohenzaldehyde 

4.4'-Diamino-2,2'dimethyl 
azoxybenzene 

I-Aminochalcone (4-Aminobenzal- 
acetophenone) 

I-Aminopyrimidine 

'entamethylaniline 

Melting 
point, "C 

140 
140. 147 

142 3 
(anh ) 
80-90 
(hyd ), 
or 

142 3, 
red 

143 

144, red. 

ye1 
144, red 

144 

144-5 

145 
I46 
146-52 

147, ye1 

147 8, 
ye1 

I48 
I48 
I48 
(anh ) 

148, 
gold- 

ye1 
1 50 

1 50 

151, 
golden 
51-2 

51-2 

52 
52, red- 
ye1 
53 

- 

Boiling 
point, "C Aatamide 

mono 
162 3 
di 304 

220 

N-mono 
220 ye1 
a1 

N-mono 
221 2, 
al , N,O- 
dl 206 7 
al 

199 

186 

N-mono 
I78 
N.0-dl 
I28 

168-9 

!47 
!20 
19 21 

52 

!I5 

> 270 

8 l (dl) 

'10-2 

'-mono 
168,3,3- 
dl 118 
79 

02 

13 

53 
39 

^-mono 
144, dl 
124 

161 
mono 12i 
dl 300 

Benzenq 
sulfon 
amide 

P- 
toluene 
sulfon 
amide 

Pheny 
hioure Miscellaneous 

Hydrochloride, 200 
3,s Dinitrobenzoate, 178 

Me eth 118 Et eth , 9 9  

Hydrochloride, 219 

Me eth , 156. ye1 

N-Et .77. red 

Di Me eth ,46  Picrate of 
Di-Me eth . 167-70 

N,N1-Di-Me , 82, N-Et , 
101 

1-Naphthylthiourea, 187 

Dl-Me eth , 102 

Vie eth ,62 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order of  increasing m.p.)* (Continued) 

Name 

4-Aminoquinoline (-^-Amino- 
quinohne) 

3-Aminobenzopyrazole 
2,5-Dihydroxy-4-nitroaniline 
(2-Amino-5 nitrohydroquinone) 

4-Hydroxy-2-nitroaniline 

3-Aminotriphenylcarbinol 
L-2,2'-Diamino-6,6dimethyl- 
biphenyl 

3.3'-Diaminoazobenzene 

4-Aminopyridine (7-Amino 
pyridine) 

4.4'-Diamino-3,Ydimethyl- 
diphenylmethane 

3-Amino-2-methylquinoline 
I-Amino-4-hydroxy-3-nitro- 
naphthalene (4-Hydroxy-3-nilro-l- 
naphlhylamine) 

2.4-Diiydroxy-5-nitroaniline 

1-12-Aminoethyl)4hydroxybenzene 
(4-(2-Aminoelhy1)phenol. 
Tyramine) 

Melting 
point, "C 

154 

154 
(anh ) 

154 
154, red 

154, red 

155 
I56 

156 140. 
or -ye1 

157 
157, or  - 
red 

I58 

158 9 

159 
159 
159,or - 
red 

159 60 
160. ma- 
roon 

160-1- 
red 

161 157, 
ye1 red 

161 

I62 

I62 
162, 158, 
or -ye1 

I63 

163, vlt - 
red 

1 64 

- 

Boiling 
point, "C Acetamide 

140 (dl ) 

I78 

177 S{di) 
mono 226 
di 183 4 

N-mono 
218 
N 0-d l  
I46  

I64 
205 (dl) 

272 (dl) 

205 

150(anh ) 

224 ( d l )  
119 
(tetra) 

21 1 

199 

165 
250.238 

V-mono 
261 tr l  
I76 

1 -mono 
200 1.3- 
dl 246 

N-mono 
225 dl  
132 3 

N-mono 
171 

304 
V-mono 
221. 
N.0-dl  
149 

mono 
186 7. 
dl  87 8 

227 

lenzamide 

Sl (dl) 

72 (dl) 

86 (dl) 

33 

12 

15 (dl) 

56 

51 
30 

22 (dl) 

l-mono 
169, 
'4.0-dl 
I62 

I-mono 
21 1, 
N,O-di 
148 9 

l-mono 
162, d l  
172 - 

Benzene 
sulfon 
amide 

P 
Toluene 
sulfon- 
amide 

Phenyl 
hioure, Miscellaneous 

lydrochloride, 226 7, 
Benzyl eth ,46 7 M e  
eth . 52 

vlethiodide, 224, Ethio- 
dide. 232 

31 Me  eth . I58 

v\e eth, 129 123 

lydrochloride, 153 

11-Me eth , 136 1 

tie eth , 169, 161 

lydrazone, 209, N-Car- 
bethoxy, 167 8 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

4-Aminophenacyl alcohol 

Picramic acid (3,5-Dinitro-2- 
hydroxyaniline) 

&Amino-5,7dimethylquinoline 
4.4'-Diaminodiphenyl sulfone 

- 
Melting 

point "C 

165, ye1 

165 155, 
pa br 

166 

166-7, 
159 

ye1 
167, red 
167-8 

1 6 8 s h ,  
1 7 5 r h  

168 

168, 172 
168 

168-70, 

ye1 
169, red 

173, ye1 
173 5 

174 

175 

175 
175-6 

176, 168, 
gold- 

ye1 
178, 174, 

ye1 
178 9 

179 

180, 188 
180, red 
181 

183 
183, yel 

- 
Boiling 

point. 'C 

N-mono 
176 7 .C 
mono 
130 
N.0-dl 
I62 

N-mono 
157 

261 (dl) 

132 
I ,2-di 
205 7 

4.4'-di 
267 

108, 117 
(dl) 

195 

216-7 

N-mono 
201. 
0- 193 

226-7 (dl' 
N-mono 

191, 
N.0-dl 
157 

mono 20' 
201.d1 
124 

N-mono 
179 

212 
286 (dl) 

304 (dl) 

N-mono 
74, in 9 

N-mono 
130 

120 
203-4 
178-80 

275 - 

88 (0-1 

\-mono 
184 5. 
A 192 
67 (dl) 

43 
,2-di 
203 
in 225 

82 

$6 

73 

\'mono 
300 
0- 218 

^-mono 
195 6, 
N.0-dl 
152 3 
1-mono 
165 
0- 185 
LO-dl 
194 

I-mono 
178-9, 
N.0-dl 
166 7 
2 (0-) 

32,220 

Benzene 
sulfon. 
amide 

- 
P- 

loluene 
,ulfon 
amide 

Miscellaneous 

'henylhydrazone, 199 

st-Benzal, 209, N-Pipero- 
nylidine, 150 1, Hydro- 
chloride, 295 
st-Me , 112 

Ae eth , I62 

klethiodide, 274, Ethio- 
dide, 244, N-Formyl, 275 

4-Phenyl. 150. Chloro- 
platmate, 223 
4-Formyl, 175-6 

Iydrochloride, 267 

)xid - thymoquinone, 
45 5 

Iydrochloride, 2 15 

'Derivative datagiven in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c) Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

4-Hydroxyaniline (4-Amino- 
phenol) 

6.6'-Diamino-3.3'dimethyl 
triphenylmethane 

4-Amino-2,6dimethylpyridine 
4-Amino-4'-hydroxyazobenzene 

4-Amino-4-methylbenzophenone 
6-Amino-2-methylquinoline 
4-Amino-2,6-diethyl-5-methyl- 

pyrimidine (Cyanethine) 
2.4.6-Trinitroaniline (Picramide) 
l-Amino-6-hydroxynap:ithalene 
(6-Hydroxy-l-naphthylamine) 

2-Amino-1.5-dinitronaphthalene 
(1.5-Dinitro-2 naphthylamine) 

DL-2,2-Diamino-1,l-dinaphthyl 
8-Amino-6-nitroquinoline 

2-Amino-1-bromo-3-methylanthra- 
quinone 

- 
Melting 

point, -C 

184. 186 

185 

185 6, 
o r  

185-6 

186 
186 

186 7 
187-8 
I89 

190 
190 185 

190, y el 

191, ye1 

191 

193 
194, red 

195 

197 

197 

198, red 

199 200 
200, ye1 

200, ye1 

200, red 

200, ye1 

20 1 

202.204 

Boiling 
point, ' C  

t30, 
part d 

246 

'80 d 

150 (dl), 
168 
(mono) 

N-mono 
179 

N-mono 
266 

2 17 (dl) 

113 
N-mono 
203 
dl 236 7 

155 
168 9 
59 

230 
N-mono 
218. 
N.0-dl 
I87 

275 

155 

'0 1 

235 6(d1) 
224 

190 

'Â¥)-mon 
250 

I mono 
205 
2 mono 
195 

197 8 
M-mono 
242 

264,240, 

ye1 
160-1 

S-mono 
232, 
N ,o-dl 
156 

*Derivative data given in order rn p , crystal color, solvent from which crystallized 

316 

- 
ienzene 
sulfon- 
amide 
- 
25 

I I 

73. 158 

74, ye1 

- 
P- 

Toluene 
sulfon 
amide 

- 
Phenyl 
hioure, 

- 
150 

- 
Picrate Miscellaneous 

Me eth , 131, b r ,  Et eth , 
105. ye1 

Chloroplatinate, 250 
N,N-Di-Me , 203 

Phenylhydrazone, 163 
N-Cinnarnoyl, 257 

Sn + HCl+  1.4-Diammo- 
benzene. 147 

Phenylhydrazone, 202, 
Oxime, 207 4-Nitro- 
phenylhydrazone, 270-2 

Chloroplatinate, 180, 
Methiodide. 176 

Hydrochloride, 18 1 ,  
Chloroplatinate, 225, 
N-Me , 9 8  

6-N-Cinnamoyl, 253-4, 
4-N-Et , 195.6-N-Et , 232 

N.N'-Di-Me , 172 

Me eth , 132. N-Acetyl of 
Me e t h .  156 

Hydrochloride, 258-9, 
Chloroplatinate, 256 

Oxime, 203 N,N-Dl-Me 
105, ye1 
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T A B L E  XVI11.  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
I .  Primary and secondary amines c )  Solids (Listed in order of increasing m.p.)* (Continued) 

Â¥ Name 

i 4.4'-Diamino-2,5,2',5 -tetra- 
methyltriphenylmethane 

i 3-lndolylpyruvic acid 

quinone (5-Arninoquinizarin) 
! 2-Amino-4,5dimethylpyrimidine 
> 5-Bromo-4-hydroxy-2-methyl- 

aniline 
) 4-Amino-4'-nitroazohenzene 

2-Hydroxy-6-nitroaniline 

5-Amin0-4-nitroacenaphthene 
5-Chloro4hydroxy-2-methyl- 
aniline 

2.6-Dimethylcarhazole 
2-Amino-1,8dinitronaphthalene 
(1,8-D1nitro-2-naphthylamine) 

trans-4.4'-Diaminostilhene 
2-Amino-3-hydroxynaphthalene 

(3-Hydroxy-2-naphthylamine) 
I-Amino-2,4dinitronaphthalene 
(2,4-Dmitro- I-naphthylarnine) 

2,5-Dimethyl4hydroxyaniline 
I-Amino-3-hromoanthraquinone 
4,4'-Diaminobenzophenone 
Carhazole 
I-Amino-2-hydroxyanthraquinone 

- 
Meltmi 

point *( 

202 
203 

204 
204 
204 5, 

or -red 
205, red 

205 

205 7 

208 

208 
210 

210 

211,grej 

212 3 

212 3, 
br red 

214 5 
215.205 

216 205 
216, red 

218 9 
219, red 
219 
22 1-2, 
ye1 -br 

'2 1 

222, red 
'23 5, 
204 5 

224 
'26 

!31, yel 
'34 

!42 

!42 
!43, red 
!44 
!46 
50 ,  br 

- 

- 
Boiling 

point 'C 

363 (dl) 
201 (in) 

141 
256 
202 

mono 
176 7. 
di 203h 

192 (in) 

N-mono 
165 

270 
(mono), 
280 (dl) 

248 (6-N- 
184-5 
(dl) 

'17 (dl) 

171 2(d1) 

!45 
M-mono 
172 

1 9  
29 
3 6  7 

82 ( 0 ,  
N-dl) 
5 2  
62 (dl) 

3 8  

53 (dl) 
88 
(0.N-dl) 
59 

77-9 
14 
37 (dl) 
9 
^-mono 
170 

- 
Benzamidi 

320 (dl) 

246 

N-mono 
208-9, 
N.0-dl 
208 

250 (dl) 

M.0-dl 
228 30 

229 (dl) 

'22 3 (dl) 
'18 

2 5  ( 0 ,  
N-dl) 
'33 
'20 (dl) 

152 (dl) 
%nono 
233-5 
5 2  

'8 

- 
Benzene 
sulfon 
amide 

P 
Tolucn 
sulfon 
amide 
- 

I8 

36 (0 .  

21 

56 

'7 

- 

Miscellaneous 

1,3,5-Trinitrobenzene add 
comp . 140, blk 

Oxirne.201 2 

Me eth . 135 

Dioxime, 220, Diphenyl- 
hydrazone, 337 

Me eth ,65, Et eth ,65 
Dihydrochloride, 230 

4-Nitrophenylhydrazone, 
153-4, Oxtme, abt 175 

Me eth , 78  Et eth ,91 

M-Phenyl, 223, Di-Me 
eth ,242-3 
Chloroplatinate, 227 

N-Me ,206 7, bl 
Me eth , 7 6  

Zhloroplatinate, 231 

M-Nitroso, 106 
Hydrochloride, 230 

it eth .69  70 

'henylhydrazone, 240 

3 eth , 182, red 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
1. Primary and secondary amines c )  Solids (Listed in order o f  increasing m.p.)* (Continued) 

Name 

5.8-Diaminoquinizarin ( 1.4- 
Diamino-5.8-dihydroxydnthra- 
quinone) 

2-Aminoanthraquinone 

2-Aminoquinizarin (2-Amino- 1.4- 
dihydroxyanthraquinone) 

1.5-Diaminoanthraquinone 
2.7-Diaminoanthraquinone 
2.5-Dianilino-1.4-benzoquinone 

Melting 
point. 'C 

252.243 
254 

260 
262, red 
268. vlt 

269, vlt 
28 1 
290, red 
290. vlt 

292, red 
293, red 

296, ye1 
red 

> 300, 
br -vlt 

305 8, 
302 

307, 
or -ye1 

313 4, 
grn -ye 

3 19, red 
>330,01 
345, 
red-br 

>350 

Boiling 
wilt. "C 

255 
^-mono 
250 

324 (dl) 
284 (di), 
280 
(mono) 

278 (A)  
325 (dl) 

275 (A)  
217 

228 

279 

>350(d1) 
500 (dl) 

>25O (dl) 

- 
P- 

toluene 
u l f o n -  
amide 

Miscellaneous 

Oxime, 255. Phenylhydrd- 
zone, 230.4-Nitrophenyl- 
hydrazone, 280 

N-Me . 250 2, vlt- blk, 
N-Et ,238 

N-Me ,250 

41111, 203, Dianil, 240,red 

*Derivative ddtd given in order m p crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
2. Tertiary amines a )  Liquids 1 )  (Listed in order of  increasing atmospheric b.p.)* 

Name 

Trimethylamine 

Dimethyl ethyl amine 
N-Methylpyrrolidine 
Triethylamine 

Pyridine 

1.2.5-Trimethylpyrrolidine 
2-Dimethylaminodiethyl ether 
Dimethylaminoacetone 
1-Methylpyrazole 
N-Ethylpiperidine 
2-Methylpyridine (a-Picoiine) 

8-Dimethylaminoethyl alcohol 
(2-Dimethylaminoethyl alcohol) 

1.3-Dimethylpyrazole 
2-Methylpyrazine 
4-Methylpyrimidine 
2.6-Dimethylpyridine (2,6- 
Lutidine) 

3-Methylpyridine (6-Picoline) 

4-Chloropyridine 
2-Ethylpyridine 
3-Chloropyridine 
rri-n-propylamine 
2.4-Dimethylpyridine (2.4- 
Lutidine) 

2,SDimethylpyridine (2.5- 
Lutidine) 

1,3,4-Trimethylpyrazole 
3-Ethylpyridine 

9-Diethylaminoethyl alcohol (2- 
Diethylaminoethyl alcohol) 

l'ropidine (2-Tropene) 
1,3-Dimethylpyridine (2,3- 
Lutidine) 

3.4-Dimethylpyridine (3.4- 
Lutidine) 

GEthylpyridine 
1,4,STriethylpyridine (2,4,5- 
Collidine) 

,4-Bis-dimethylaminobutane 
fropane 
I-Diethylaminoisopropyl alcohol 
2-Chloropyridine 
3-Bromopyridine 
9.5-Dimethylpyridine (3.5- 
Lutidine) 

Boiling 
point 
*c 

Melting 
point. 

OC 

- 
Methyl 

p-toluene 
sulfonate 

Methio 
dide 

216,225 

193 
22 1 
173 

235 
dimor- 

phous, 
181 or 
110-5 

I67 

I63 
119-21 

I48 
167 5 
I69 

96 7 

I38 
133 
131 4 
168 

150 

167 

187 9 
135 
I I6 
183 

I69 

1 64 
128-30 

285 
188 

I63 

168 
128-3 1 

199 
28 1 
89 

245 

- 

Chloro 
platinate Miscellaneous 

P-Toluenesulfonate salt, 
162 

Hydrochloride, 22 1 

2.4-Dinitrobenzoate salt, 
81 3, 6-Resorcylic acid 
salt, 120 

HgCI; add comp ,200 

p-Toluenesulfonate salt, 
160, Ethiodide. 91 

7-Toluenesulfonate salt, 
161, Ethiodide, 123 

HgCl, double salt, 198 

Styphnate, 154, Oxid - nicotinic acid, 228 
3-Resorcylic acid salt, 

125 

Ethiodide, 238 
3-Resorcylic acid salt, 
143 

'Derivative data given in order. m p , crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
2. Tertiary amines a )  Liquids 1)  (Listed in order of increasing atmospheric b.p.)* (Continued) 

Name 

2,4,6-Trimethylpyridine 
(2,4,6-Collidine) 

1,4,5-Triethylpyrazole 
2.3.6-Trimethylpyridine 
(2.3.6-Collidine) 

Benzyl dimethyl amine 
2.3.5-Trimethylpyridine 
(2,3,5-Collidine) 

N,N,2-Trimethylaniline 
(N,N-Dimethyl 0-toluidine) 

2,6-Dimethyl4ethylpyridine 
2,4-Diethylpyridine 
3-Diethylaminopropyl alcohol 
Methyl 2-pvridyl ketone 

N-Ethyl-N-methylaniline 
\,N,2,5-Tetramethyl- 
aniline (N.N-Dimethyl-p-2- 
xylidine, 2-Dimethyldmmo- 
p-xylene) 

V,N,2,4-Tetramethyl- 
aniline (N,N Dimethyl-m-4- 
xylidine, 4-Dimethylamino- 
m-xylene) 

M,N-Diethyl-2-methylaniline 
(N.N-Diethyl-0-toluidine) 

!-Chloro-N.Ndimethylaniline 
>l,N,4-Trimethylaniline 
(N.N-Dimethyl-p-toluidine) 

!,4-Diethylpyridine 
hi-n-butylamine 

V.N.3-Trimethylaniline 
(N.N-Dimethyl-m-toluidine) 
Methyl4-pyridyl ketone 

M,N-Diethylaniline 
klethyl3-pyridyl ketone 

N.N-Diethyl4methylaniline 
(N.N-Diethyl-p-toluidine) 

2.3.4.5-Tetramethylpyridine 
Quinoline 

Boiling 
point, 

OC 

dellmg 
point, 
-c 
- 

2 5 

- 15 6 

6, 24 

- 

Melhyl 
7 toluene 
;ulfonate 
- 

61 

27 

5 

26 

63 

- 

Methio- 
dide 

- 

75 
61 

28,220 

25 

!4 

$2 
19 

$0 

n 

12 

34 

33 

59 

- 

- 
Chloro 
flatmate Miscellaneous 

,3,5-Trinitrobenzene 
add comp,  113 

)xime, 121 Phenylhy- 
drazone, 155, Ethio- 
dide, 205 

-Toluenesulfonate salt, 
133,3,5-Dinitroben- 
zoate salt, 115 

,3,5-Trinitrobenzene 
add comp , 108 

,3,5-Trinitrobenzene 
add comp , 114 

3.5-Trinitrobenzene 
add comp , 124, vlt 

-Resorcylic acid salt, 
121 

lxime, 142, Phenyl- 
hydrazone, 150, HgC12 
double salt, 183-4 

lxime, 133, Phenyl- 
hydrazone, 137, HgC12 
double salt, 158 

-Toluenesulfonate salt, 
155, Ethiodide, 159, 
Styphnate, 207 8 
Cthiodide, 148 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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- 
N o  

- 
73 

74 

75 
76 
77 

78 
79 
80 

8 1 
82 

83 
84 

86 
87 

88 
89 

90 

91 
92 

93 
94 
95 

96 
97 
98 
99 

100 

101 

102 
103 

104 
105 
I06 
107 
108 
109 
110 

I l l  
112 
113 - 

T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
2. Tertiary amines a )  Liquids 1 )  (Listed in order of  increasing atmospheric b.p.)* (Continued) 

Name 

DL-Nicotine (DL- l-Methyl-2- 
(3-pyridyl)-pyrrolidine) 

2-Dimethylaminohenzaldehyde 

Tri-isoamylamine 
N,N-Dipropylaniline 
2-Ethylquinoline (a-Ethyl- 
quinoline) 

2-Methylquinoxaline 
1-Methylindole 
2-Methylquinoline (Quinaldme) 

8-Methylquinoline 
L-Nicotine (L- 1 -Methyl-2-(3- 
pyridyl)-pyrrolidine) 

I-Ethylisoquinoline 
2.4-Dimethyl-5,6,7,8-tetrahydro- 
quinoline 

3-Ethylisoquinoline 
Tri-n-amylamine (Tri-n-pentyl- 
amine) 

3-Methylquinoline (@-Methyl- 
quinoline) 

6-Methylquinoline 
3-Chloroquinoline ((3-Chloro- 
quinoline) 

3-Bromo-N,Ndimethylaniline 
5-Methylquinoline 
4-Methylquinoline (7-Methyl- 
quinoline) 

2,4-Dimethylquinoline 
2-Phenylpyridine 
6.8-Dimethylquinoline 
N,N-Di-n-hutylaniline 
4-Ethylqninoline (7-Ethyl- 
quinoline) 

S,N-Dimethyl-1-aminonaphthalene 
(N,N-Dimethyl-a-naphthyl- 
amine) 

5,8-Dimethylqninoline 
3-Bromoquinoline (B-Bromo- 
quinoline) 
3,5-Dimethyl-I-phenylpyrazole 
S-Bromoquinoline 
!,4,7-Trimethylquinoline 
$,7-Dimethylquinoline 
3.4-Dimethyl-I-phenylpyrazole 
8-Chloroquinoline 
2,3'-Bipyridyl 

Boiling 
point. 
-c 

Methyl 
p-toluene 
sulfonate 

61, 134 

.o 

54 

< 
80 

Methio- 
dide 

219 

164 

I56 
180 

195 

157 

22 1 

219,216 
276 sub1 

105 
173 4 

263 5 

149 

190 
278 
322 

I65 

28 1 
236 
164 

Picrate 
Chloro 

platinate 

abt 280 

205 6 

I88 

> 250 

228 

275 

200 

141 
238 

180 

249 

> 300 

226 30 

229 
204 
235 

204 

234 

186 

272 
in 
180 
235 

230 

Miscellaneous 

)xime, 87, p-Nitro- 
phenylhydrazone, 191 

-Resorcylic acid salt, 
145 Ethiodide, 233 

Iydrochloride, 195 

typhnate, 162 

thiodide 220 

thiodide, 141 3 

thiodide. 2 14 

3,s-Trinitrobenzene 
add comp , 105 7 

Copyright 1967 by CRC Press, Inc.



T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
2. Tertiary amines a )  Liquids (b.p. at  reduced pressure only) 

2) (Listed in order of increasing m.p. of the corresponding picrate derivative)* 

- 
Methyl 

p-toiuenc 
sulfonate 

- 
Methio 

dide 
- 

142 
207 
204 

185 6 

I83 
I62 
191 

- 
Picrate 

Hydrochloride, 174, 1,3,5- 
Trinitrobenzene add 

Reduces Fehling's and 
Tollen's reagent Zn + 
AcOH -aniline, b p 
184 + diethyldmine b p 
56 

168 r h Oxime, 75-6, Semicdrba- 
zone, 229 p-Nitrophenyl- 
hydrazone, 188 

Hydrochloride, 203 
219 

Hydrochloride, 173 
Decomposes to ye1 -br 

solid on standing 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
2. Tertiary amines b )  Solids (Listed in order o f  increasing m.p.)* (Continued) 

Name 

Pyrimidine 
4,6-Dimethylpyrimidine 
2.8-Dimethylquinoline 
4-Bromoquinoline ("y-Bromoquinoline) 
Quinoxaline (Benzopyrazine) 

Melting 
point, 'C 

2 1 
25 
27 
29 30.25 
30 

30 5 

3 1 
31-2 
36 
37 
38 
38 
39 
40 
41 
41, yel 

41 
42 
42 3 

45 
46 
47 

48, pa ye1 
48,52 
49 
50 
52,34 
52-3 
53,50 

54 5 
55-6 
60 
60, red 
62 
55 5 (anh ), 
39 5 (hyd ) 

68 
68 9 
69 
72 (anh ) 
72.70 
72-3 
73-4.65 

Boiling 
point,*C 

Methyl 
p-toluene 
sulfonate 

143 

175 

Methio- 
dide 

22 1 
265 70 
I76 

250 
200 

117 

233 
248 

229 
212 

231,172 

205 
210 
160 
240, ye1 
211-2 

236-7 
205 

245-7, 
225 

218 

215 
135 
190-2 
191 

143 

'74 - 

Chloro 
platinate 

103 4 

278 
253 
25 1 
187 91 

223-4 

254 

255 
206-7 

2 1  1 

226 

!30 

- 

Miscellaneous 

Chloroaurate, 226 

no 1 6022, Ethiodide, 229 

D!' I 1334. no" 1 623 1, Oxa- 
late, 169. Ethiodide, 146 

HgCI, double salt, 246, Chloro- 
aurdte, 209 

Ethiodide, 168 9 
Oxime, 93, Semicarbazone, 214 

Phenylhydrazone, 103, Anil, 
108-9 

Hydrochloride, 154 

Hydrochloride, 207 

Hydruchlor~de, 254 
Hydrochloride, 225 

Hydrochloride, 213 
Ethiodide, 220 
Clinice cold CHCI, - chloride, 

128 30, yel 

Hydrochloride, 260 
Styphnate, 200 

Hydrochloride, 268-72 

Hydrochloride, 214 

Hydroiodide, 256-7 
Hydrochloride, 290 
Me eth , 125, b p 282 

iemicarbazone, 222,p-Nitro- 
phenylhydrazone, 182.2.4-Di- 
nitrophenylhydrazone, 325, 
Anil, 100. grn -ye1 

ienzoate, 120, 1,3,5-Trinitro- 
benzene add comp , 124 

icelate, 78, Me eth ,49, p- 
Toluenesulfonyl, 130 

Mitrate. 193 

*Derivative data given in order m p .crystal color, solvent from which crystallized 
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TABLE XVIII.  ORGANIC DERIVATIVES O F  A M I N E S  
2. Tertiary amines b) Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

bIodoquinoline 
Tribenzylamine 

5-lodoquinoline 
<.4'-Bis-(dimethylamino)-triphenylmethane 
(Leuco-malachite green) 

2.2'-Biquinolylmethane 

tntipyrine (2,3-Dimethyl-I-phenyl- 
5-pyrazolone) 

1.4'-Bipyridyl 

Viethyleneaminoacetonitrile 
7-Nitroquinoline 
6.8'-Biquinolyl 

Quinuclidine 

Melting 
point, "C 

83-4 
84.95 after 
resolidifi- 
cation 

85 

85 

86-7 
89-90 
91 

9 1 
9 1 

92 
92 

92-4 hyg 

95 
95-6 
96 7 

97 
98, 102, 
grn 

100 
102, bz , 
93, al 

103 

106-7 

I l l  
112 
112 (anh ), 
65(hyd ) 

113 

114 (anh ), 
73 (hyd 

1 17, yel 
127 

129 

129 
132 3 
148 

149 (anh ) 

154, 149 

158 (sealed 
tube) 

160 

- 
Boiling 

point, "C 

307-8 

285 

$90 

'85 

800 
800 

'80- 1 

!22 
!90 

119 

165 

!10 

- 
Methyl 

wtoluene 
,uIfooate 

19 

- 
Methio- 

dide 

- 

! 14 (A) 

> 300 
84 

!60 
88-90 

3 7  

51 
95 (dl) 

;45 
!3 1 (220 
(dl ) 
'05 

'24 
74 
54 

74, al 

'31-2 
26 
(frono} 

!45 

6 3  - 

Picrate 

244 
227-8 

140 

212 
170 I 
185 (mono) 

I78 (dl) 

190 

216 

255 
165 

239,210 
(dl ) 

208 

238 

188 

257 

127 

268 

275-6 

240 

Miscellaneous 

Diethiodide, 198 

Hydrochloride, 177 

Benzoate, 95, Me urethane, 87 

HgC12 add comp ,238 
1,3,5-Tnnitrobenzene add 
comp , 114, vlt 

Hydrochloride, 210 
Ethiodide, 190, (S-Resorcylic 
acid salt, 141 

Hydrochloride, 274 
Anil, 151, Phenylhydrazone, 

105 
HgCl, double salt, 177-80 

Hydrochloride, 215 
Hydrochloride, 235 
Ethiodide, 2 18 

Me eth ,71 2, 1.3.5-Tnnitro- 
benzene add comp ,76 

1,3,5-Trinitrobenzene add 
comp ,89 

Benzoate, 42, HgCI; comp 
with Me eth ,200, HgCl, 
comp with Et eth , 141-2 

Mitrate. 256 

Methochloride, 194 
+ydrochloride, 214, Fuming 
HNO, in ac a - tnnitro 
deriv , 280 

Ixalate, 177, Chloroplatinate 
of Et eth , 192 

\cid hydrolysis glycine 
Ethiodide, 220 

icelate, 140 50, Benzoate, 
81,Zn - pyridine, b p 116 

Styphnate, 190, Hydrobromide, 
245 

Ethiodide, 270-1 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X V I I I .  O R G A N I C  D E R I V A T I V E S  O F  A M I N E S  
2. Tertiary amines b) Solids (Listed in order of  increasing m.p.)* (Continued) 

84 2,2'-Biquinolyl ketone I 
No Name 

87 

88 
89 
90 
91 

'Derivative data given in order m p ,crystal co 

4,4'-Bis-(dimethylamino) benzophenone 
(Michler's ketone) 

5.5'-Biquinolyl 
2.3'-Biquinolyl 
6.6'-Biquinolyl 
6-Hydroxyquinoline 

97 
98 

99 
100 

101 
102 

Melting 
point, "C 

5-Hydroxyquinoline 
4-Hydroxy-2-methylquinoline 
(4-Hydroxyquinaldine) 

7-Hydroxyquinoline 
5-Hydroxy-2-methylquinoline 
(5-Hydroxyquinaldine) 

4.4'-Dipyridylamine 
Hexamethylene tetramine 

164 

164-5 

171-2 

174 

175 
176 
181 
193 

196 
198 
200, pa ye1 

201 (anh ) 

213 

224 
232 (anh ) 

235 
246,232-4 

273-5 
280 

Boiling 
mint, "C 

- 
Methyl 
Â¥-toluen 
ulfonate 

solvent from which crystallized 

- 
Methio- 

dide 

310 
(mono) 

105 

272 
286 
> 290 (A 

224 
20 1 
(anh ) 

25 1 

190 

- 
Chloro- 
platinate Miscellaneous 

Oxime, 201, Phenylhydrazone, 
199 

4cety1, 180,215-20 after re- 
soltdification 

Oxime, 233 

Hydrochlonde, 292 

Diethiodide, 270 
1,3,5-Trinitrobenzene add 
comp , 193-5 

0-Phenylenediamine - di- 
pyrrylquinoxaline, 158, 
Monoxime, 147, Diphenyl- 
hydrazone, 146 

Hydrochloride, 187 (anh ), 
KMn04 -+ kynunc acid, 
200 (anh ) 

Et eth ,71, Picrate of Et eth , 
192, Ethiodide of Et eth , 
182 

Hydrochlonde, 240 
Me eth ,82 

Benzoate, 88-9 
Picrate of Me eth ,217, Picrate 
of Et eth ,213,206 

Hydrochloride, > 300 
Dil acid - formaldehyde, 
semicarbazone, 169 
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EXPLANATIONS AND REFERENCES TO TABLE XIX

Substituted phenylhydrazones *

CH=O

(CHOH)n

R

XC 6H 4NHNH 2

CH=NNHC6H4X

(CHOH)n

R

Substituted
phenylhydrazone

From the carbohydrate and one equivalent of phenylhydrazine in aqueous acetic acid
For directions and examples see Cheroms, p 520, Wild, p 77
From the carbohydrate, phenylhydrazine hydrochlonde and sodium acetate in water
See Wild, p 77
From the carbohydrate with />-nitrophenylhydrazine hydrochlonde and sodium acetate in methanol
See Cheroms, p 523
From the carbohydrate andp-mtrophenylhydrazine in alcohol
See Vogel, p 456
From the carbohydrate and benzylphenylhydrazme in aqueous alcohol
See Shnner, p 77

Phenylosazone *

CH=O

(CHOH)n

R

acid

CH=NNHC6H5

3C 6H 5NHNH 2 — C=NNHC6H5 + C 6 H 5 NH 2 + NH3 + 2 H2O

(CHOH)n ,

R

Phenylosazone

From the carbohydrate and excess of phenylhydrazine in glacial acetic acid
For directions and example* see Cheroms, pp 523, 524
From the carbohydrate, excess of phenylhydrazine hydrochlonde and sodium acetate in aqueous acetic

See Cheroms, pp 524,5^5 Lmstead p 38 Shnner, p 132 Vogel, p 455
From the carbohydrate and excess of phenylhydrazine in methyl cellosolve-glacial acetic acid mixture
See W T Haskms, R M Hann and C S Hudson, J Amer Chem Soc ,68, 1766 (1946)

Methylphenylosazone

CH=O

(CHOH)n +

R

CH=NN(CH3)C6H5

C=NN(CH3)C6H5

(CHOH)B_,

C6H5NHCH3 NH 3 2 H2O

R

Methylphenylosazone

From the carbohydrate and <w-methylphenylhydrazine in aqueous alcohol
For directions and examples see Vogel, p 456

p-Phenylazobenzoate (azoale)

| - CHOH

O (CHOH)n

I — -CH
I

CH2OH

/>-(C6H5N=N)C6H4COCl

Azoyl chloride

I - CHOCOC6H4(N=NC6H5)-p

(CHOCOC6H4(N=NC6H5)-p)n

CH
I

CH2OCOC6H4(N=NC6H5)-/j

Carbohydrate azoate

From the carbohydrate and azoyl chloride (/>-phenyfazobenzoyl chloride) in anhydrous pyridme
For directions and examples see Cheroms, p 526, G H Coleman, A G Farnham and A Miller, J Amer

Chem Soc, 64, 1501 (1942), G H Coleman and C M McClosky, J Amer Chem Soc ,65, 1588 (1943)

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XIX (Continued) 

Acetate 

I 
C H 2 0 C O C H 3  

Carbohydrate 
acetate 

From the carbohydrate, acetic anhydride and sodium acetate 
For directions and examples see Linstead, p 39, Shriner, p 212, Vogel, p 451, Wild, p 78 

Specific rotation 

Specific rotation can be used as means for identification 
For directions and examples see Cheronis, p 578, Wild, p 78 

General references 

C A Browne and F W Zerban, Physical and Chemical Methods of Sugar Analysis, 3rd edition, John 
Wiley and Sons, New York, 1941, J Stanek, M Carny, J Kocourek and J Pacak, The Monosaccharides, Aca- 
demic Press, New York, 1963, pp 865 955, G R Pigman in The Carbohydrates, (Ed W Pigman), Academic 
Press, New York, 1957, pp 602 640 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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T A B L E  X I X .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O H Y D R A T E S  
a) Liquids (Listed in order o f  increasing m.p. of the corresponding phenylosazone derivatives)* 

Name 

DL-Methyl- 
tetrose 

Apiose 

DL-Gulose 

L-Erythrose 

D-Erythrose 

DL-Erythrose 

DL-Erythrulose 

L-Erythrulose 

L-Idose 

D-Culose 

is-Methylglycer- 
aldehyde 

L-Methyltetrose 

D-Rhamnose 
(6-Desoxy-D- 
mannose) 

3-Amino-3desoxy- 
D-glucose 

DL-Xylulose 
(DL-Xylo- 
ketose) 

- 
Aeltin 
point, 
.c 

Specific rotation 

- 
Cone , 
Solvent 

= 3 4, 
water 

= 3, 
water 

= 11. 
water 

ater 

= 6 2, 
water 
ater 

= 9 47. 
>600 al 

= 10, 
water 

ater 

tf-Values 
in 

-butanol- 
acetic 

cid-water 
(4 1 5 )  

-- 

Phenylosazone 

*Derivative data given i n  order m p ,crystal color, solvent from which crystalliz 

- 
la]Â 

Solvent 
- 

5. pyr - 
a l  

-6, 
c = 0 4 ,  
me al 

95 2, 

PY r 

Azoate 
(p-Phenyl- 

azobcnzoate 
- 
11i:m 
chl 
- 

p-Nitro- 
phenyl- 
ydrazone 

- 
Phenylbenzylhydra- 
zone, 99 100 

p-Bromophenyl- 
osazone, 2 10 2 

Phenylhydrazone, 143, 
p-Bromophenyl- 
osazone, 183 

Benzylphenylhydra- 
zone, 105, [a]g 
+32 8, c = 5.95'al  , 
Triacetyl, 134 

Benzylphenylhydra- 
zone. 105 6 [a]: 
+12 8, c = 5, 95% al . 
p-Bromophenylosa- 
zone, 195 Phenyl- 
hydrazone, 1 I 6  

Benzylphenylhydra- 
zone. 83 

Methylphenylosdzone. 
158 9 

p-Bromophenyl 
osazone, 195 

p-Bromo- 
phenyl- 

hydrazone 

Phenylhydrd~one. 143 
p-Bromopheny l 
osazone. 186 
Benzylphenylhydra- 
zone, 124, [alp - 24, 
c = 0 5, me al 

Benzylphenylhydrd- 
zone. 1 16 

Benzylphenylhydra- 
zone, 96 7 Diethyl 
mercdptal, 109 

p-Bromophenylosd- 
zone, 225.222-3 

Miscellaneous 
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T A B L E  X I X .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O H Y D R A T E S  
b) Solids (Listed in order of increasing m.p.)* 

Melting 
point, "C 

- 
Rf-Value) 

in 
n-butanol 

acetic 
icid-watei 

(4 1 5 )  

) 31 

> 23 

3 7  

Name 

- - 

Specific rotation 

-- 

Phenylosazone 
Azoate 

0>-Phenyl- 
azobenzoate) P-Nitro- 

phenyl- 
ydrazone 

I-Bromo 
phenyl- 
ydrazon 

- 
Cone 
Solven 
- 

c = 4, 
wate 

: = 4, 
wate 

: = 4. 
wate 

water 

: = 4, 
watel 

: = 4, 
watei 

vater 

. - , - 
7 6, 
watei 

vater 

: = 8, 
watei 

- 
I"lÂ 

Solvent 

Miscellaneous 

13-Dihydroxy- 
acetone 

ff-Melihiose di- 
hydrate (6-[a- 
D-Galacto- 
sidol-D-glu- 
cose) 

D-Ribose 

L-Ribose 

2-Desoxy-D- 
ribose 

Glycollic alde- 
hyde (Glyco- 
aldehyde) 

D-Fructose 

Lactic aldehyde 
(Lactaldehyde) 

z-L-Rhaninose 
(6-Desoxy-L- 
mannose) 

L-Altrose 

D-Altrose 

'-Amino-2- 
desoxy-D-glu- 
cose (Glucosa- 
mine) 

r-D-Lyxose 

65-71 
(mono- 
mer), 
80 
(dimer) 

82-5 

87,95 

87 

30 

95 7 

102 4 

105 

105. 
93-4 

(hyd ) 

105. 
107-9 

105 

105-10 

106-7, 
101 

Phenylhydrazone, 115, 
Me phenylosazone, 
127 130 Diacetate, 
46 7 Dibenzoate, 
120, Di-p-mtroben 
zoate, 198. Oxime. 84 

p-Bromophenyl- 
osazone, 18 1 2, 
Phenylhydrazone, 
145 160 Oxime, 186, 
Octdacetate, 177 5, 
a12 +I02 5 

p-Bromophenyl- 
osazone, 180 5, 
(-Me glucoside, 
83 4,[aj$ -1136 

Phenylhydrazone, 
154 5 

Benzylphenylhydra- 
zone, 127 9 

p-Nitrophenylosazone. 
31 1.  Diphenyl- 
osazone, 207. Benzyl- 
phenylosazone, 198, 
Monoacetate, 157 8. 
Phenylhydrazone, 162 

0-Nitrophenylhydra- 
zone, 156 7 a-Me 
phenylosazone, 161 
2. Pentaacetate a- 

form, 70, [alp 
+34 7, chl @-form, 
108-9, [a]?? - 120 5, 
chl 

Phenylhydrazone, 93 

0-Nitrophenylosa- 
zone, 208.2-Naph- 
thylhydrazone, 170, 
a j D  + 8  4, me al , 
Sernicarbazone, 183, 
[a12 +75 - +57, w 

Benzylphenylhydra- 
zone, 148 

Benzylphenylhydra- 
zone, 148-50 

Phenylurea, 210, N- 
Acetyl, 190, Oxime, 
127, Sernicarbazone, 
165 

Benzylphenylhydra- 
zone, 116, 128. 
[a]? +26 4, c = 4 9, 
abs al 

'Derivative data given in order rn p ,crystal color, solvent from which crystallized 
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T A B L E  X I X .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O H Y D R A T E S  
b)  Solids (Listed in order of increasing imp.)* (Continued) 

Melting 
point, "C 

- 
Rf  Value 

In 
i-butano 

acetic 
acid-wate 

(4 1 5 )  

- 
p-Brorn 
phenyl 

hydrazo 

Specific rotation Phenylosazone 
Azoate 

(p-Phenyl 
azobenzoate) p Nitro 

phenyl- 
hydrazoi 

- 

190 I, 
( M E  
+21 4) 

94 5 .  
(la][;' 
+56. 
pyr -al 
(1 1)) 

94 5 

- 
Cone 
Solve 

N o  1 Name Miscellaneous 

[6-(a-D Galac 
tosido)-a-D- 
glucoside] 6- 
D-fructose) 

watei 

c = 

watf 

wdtel 

; = I  
watt 

water 

: = 5  
watf 

water 

/ate[ 

= 4 
wate 

= 4, 
wate 

later 

= I 1  
watei 

= 10 
watei 

- 

Tritntyl, 130, a- 

Methylphenylhydra- 
zone, 190, Emulsin - sucrose + galac- 
tose 

a-Methylphenylhy- 
drazone, 124, p-Bro- 
mophenylosazone, 
222 

Diacetone denv ,65 
6, [a12 +71 S. w 

Benzylphenylhydra- 
zone, 194, bz , Ace- 
tone deriv ,84. Tn- 
acetate, 113 4, [a]: 
+35 5, chl 

' D-Threose 

D-1-Amino- 
fructose 

1 6-D-Allose 

henylhydrazone, 178. 
Benzylphenylhydra- 
zone, 199 

'henylhydrazone, I99 
200, [alp +26 3 - 
+33 8, pyr , a -  
Methylphenylhydra- 
zone, 178, [dlD +8  6, 
c = 0 5 , m e  a l ,  
Benzylphenylhydra- 
zone, 165 
'henylhydrazone, 199 
200. a-Methylphenyl- 
hydrazone, 178, 
CaCI; add comp , 
101 2 
'henylhydrazone, 195, 
aID + 1 2, HCI 
henylhydrazone, 195 
henylhydrazone, 197, 
Hexaacetate, 106, 
50% al , 139 40, eth 
Bromophenylosa- 
zone, 168, Diben- 

a-D-Manno- 
heptose 

DL-Glyceralde- 
hyde (dimer) 

D-Isorhamnose 
(6-Desoxy-D- 
glucose 

trobenzoate, 247, 
Semicarbazone, 160, 
2,4-Dinitrophenyl- 
hydrazone, 166-7 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X I X .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O H Y D R A T E S  

Name 

r-L-Glucose 

--Xy lose 

-D-Xylose 

1-Fucose (6- 
Desoxy-D- 
galactose, 
D-Rhodeose) 
,-Fucose 
(6-Desoxy-L- 
galactose, 
L-Rhodeose) 

,-D-Glucose 

-Desoxy- 
D-glucose 
i-D-Glucose 

lelezitose 
(2-(3-(a-D- 
Glucosido)-D- 
fructosidoj-a- 
D-glucose) 
uranose (3-[a- 
D-Glucosido]- 
D-fructose) 

-D-Arabinose 

-L-Arabinose 

- 
Melting 
mint. "C 

- 
41 3 

44. 
141 3 

45. 143 

45 

45 

46 
(anh ). 
83 

(hyd ) 

48 

48 50 

53-4 

( + 2  
H 2 0 )  

57 
a n h  ). 
60 5 
(hyd Ã 
58-9 

60 

7 

b) Solid$ (Listed in order of increasing m.p.)* (Continued) 

Specific rotation 

- 
Cone. 
Solvent 
- 
c = 4. 

wdte 
c = 

9 94. 
WJte 

c = 4. 
H'ite 

water 

c = 4 
wdte 

c = 4. 
wale 

wdter 

c = 4, 
WdtCl 

c = 4, 
watei 

c = 4. 
watei 

c = 

9 45. 
wale1 

water 

- 

- 
<f-Value! 

in 

-butan01 
dcetic 

cid watei 
(4 1 5 )  
- 

12s 

) 27 

18 

-. 

1-1; 
Solvent 
- 

-40 9, 
dl 

- I  5, 
c = 2. 
pyr -a 
(1 1 )  

Azoate 
(p-Phenyl- 

azobenzoatel ,.Nitro 
ihenyl 
drazone 

- 
p Broma 
phenyl- 

ivdrazon 
Miscellaneous 

Me phenylhydrazone. 
108. Benzylphenyl- 
hydrd~one, 95, [aID 
- 33, c = 0 57, dl 
2-Naphthylhydrd- 
zone, 124, [aID 
+ 18 6, me dl  

Methylphenylosdzone. 
I8l.Oxime. 188 9. 
a +132.w 

Phenylhydrazone. 170. 
N-Methylphenylhy- 
drazone. 174, [a]b'  
- 17 0. pyr Oxime, 
188 9. a -Me gluco- 
side. 158, [a]i>' 
- 197 5. w &Me 
glucoside. I 19. [a};' 
+ 16 04, w 

2-Naphthylhydrdzone, 
178 p-Nitrophenyl- 
osiizone. 257.2.4- 
Dlnilrophenylosd- 
zone, 256 7, a-Pentii- 
acetate, I I2 

Benzylphenylhydra- 
zone. 158 9 

B-Nitrophenylosa- 
zone. 257 2.4-Di- 
nitrophenylosazone, 
256 7 fl-Penta- 
acetate, 132 

Heptddcelate. 140 I, 
eth , [ a ) g  +37, chl 

Benzylphenylhydrd- 
zone, 174, Me 
phenylhydra~one, 
165, Oxime, 139, 
Tetrddcetdte, a-form 
94 6, eth , fl-form 
86. w . Tetrdben- 
zoate, 160 1 .  173. 
Semicdrhd/one, 190, 
163 

*Derivative data given in order m p., crystal color, solvent from which crystallized 
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T A B L E  X I X .  O R G A N I C  D E R I V A T I V E S  O F  C A R B O H Y D R A T E S  

Name 

@-D-Galac- 
turonic acid 

@-Maltose 
(44a-D- 
Glucosido]-0- 
D glucose) 

5-D-Glucuronic 
acid 

3-(6-D-Galac- 
tosidol-D- 
arabinose 

z-D-Galactose 

Stachyose (a- 
Galactosyl i-̂  
a-galactosyl 
Ã‘'-a-glucosy 
-  ̂@-fructo- 
side) 

Sucrose (2-[a- 
D-Glucosido]- 
0-D-fructose) 

Melting 
point, "C 

160 

160 5. 
102 3 
( + I  
H;0) 

161 

162 3 
162-3 

163, 144 

163 

1 64 

165, 
159 61 

165 

166-8 

167 

167-70 

169 70, 
me al , 
185, w - 
al 

b) Solids (Listed in order of  increasing m.p.)* (Continued) 

Specific rotation 

- 
Cone , 
Solvent 
- 
water 

c = 4, 
watei 

c =  10 
watei 

water 

c =  12 
watei 

.: = 1, 
water 

water 

2 = 5 ,  
water 

water 

; = 26, 
water 

R f  Values 
in 

i-butanol- 
acetic 

icid-watei 
(4 1 5 )  

3 I I  

3 20 

1 20 

) 16 

1 4  

- 

Phenylosazone 

- 
lal; 

Solvent 
- 

-6, me 
al 

Azoate 
(p-Phenyl- 

azobenzoate) 

[aliin, 
chl 
- 

1- 2 

~ 4 3 6  

-35 

p-Nitro- 
phenyl- 

~ydrazoni 

- 

p-Bromc 
phenyl- 

iydrazoi 

- 
151 ([a1 
+11 5 
me al 

60 

68 

- 

;I Miscellaneous 

, 
) 

a-Methylphenylhydra- 
zone, 190- I .  Benzyl- 
phenylhydrazone, 
157, Diphenylhydra- 
zone, 157, a-Penta- 
acetate, 95 

Tetradecaacetdte, 95-6, [atf + 120, al . 
Tetradeca-p-nitro- 
benzoate, 166 

Phenylhydrazone, 140, 
Brucme salt, 180 

Phenylhydrazone, 130, 
p-Nilrophenyl- 
osazonc, 261, p-Bro- 
mophenylosazone, 
198.2-Naphthyl- 
hydrazone, 176, Octa- 
acetate, 160 l .  [a]$ 
+62 59, chl 

Diacetone deriv , 4  1 

. 

Nonreducing, Octd- 
acetate, 72.69, [a)$ 
+59 6, chl , Tritrityl, 
128 

Phenylhydrazone, 
158 6O,[alD +21 6, 
w 

Phenylhydrazone, 
158 60, a-Methyl- 
phenylhydrazone, 183 

Semicarbazone, 188. 
Cinchonine salt, 204, 
[ a ] g  +I39 9, w 

Diphenylhydrazone, 
204, p-Bromophenyl- 
osazone, 200-2 

p-Bromophenylosa- 
zone. 181 o-Nitro- 
phenylosazone, 21 1 
2, @-Me glucoside, 
120-2, [a]: -88 5, 
w , Penlaacetate, 
97,[aID +2 9, chl 

@-Me glucoside, 1 19, 
a I D  +88 5, w 

Benzylphenylhydra- 
zone, 223-5 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X I X .  O R G A N I C  D E R I V A T I V E S  OF C A R B O H Y D R A T E S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Specific rotation 
Rf Value 

in 
i-butanol 

acetic 
kcid-wale 

(4 1 5 )  

Phenylosazone 
Azoate 

(p-Phenyl- 
azobenzoaie) 0-Nitro- 

phenyl- 
~ydrazona 

pBromt 
phenyl- 

iydrazoi 

Melting 
point, "C Name Miscellaneous 

Cone 
Solven 

D-Glucoheptu- 
lose 

4-1 fl-D-Gluco- 
sido 1-fl-D- 
mannose 

a-L-Rhamno- 
hexose 

L-Ascorbic acid 

Gentiobiose 
(6-[fl-D-Glu- 
cosido] D-glu- 
cose) 

a-D-Glucohep- 
tose 

%.a-Trehalose 
(I -[a-D-Glu- 
cosidol-a-D- 
glucose) 

Primeverose 
(6-[fl-D-Xylo- 
sidol-D-glu- 
cose) 

Lactose (446-D 
Galactosido]- 
D glucose) 

3-Cellobiose 
(4-[a-D-Glu- 
cosidoj-@-D- 
glucose) 

>-[fl-Cellobio- 
sidol-a-D-glu- 
cose 

>-[-@-Lacto- 
sidol-a-D- 
glucose 

171 

I76 
(anh ), 
139 40 

(hyd ) 
180 I 

190, 187 

190-5 
(anh ), 
86 
(hyd ) 

193 

210 203 
(anh ) 
97(+2 

210,208 

i-form. 
223 
(anh ). 
20 1 
(hyd ). 
fl-form, 
252 
(anh ) 

'25 

!47-52 
(anh ), 
200 
(hyd ) 
'57 

water 

water 

c = 

9 67. 
wate 

me al 

c = 5. 
wate 

water 

c = 7. 
wale] 

c = 

2 5, 
wate' 

c = 4. 
watei 

c = 4. 
watei 

c = 8, 
walei 

water 

water 

Hexaacetate, I 12. [a]$ 
+87 0, a-Me gluco- 
side, 138 40, [a]: 
+ I 0 8 5  w 

Benzylpheny lhydra- 
zone, 183 4 

Diphenylhydrazone, 
187 Dl-2.4 dinitro- 
phenylhydrazone. 
282 

Octaacetate ( a )  188 9, 
[ a ] g  +52 3, chl , 
(fl) 192 3, IalE 
-5 3, chl 
@-Me glucohepto- 
side, 169. [aIn -75, 
w , Hexaacetate, 
164 ( a  form), 135 
(fl-form) 

Monreducing Octani- 
trate, 124 Octaace- 
tate, 100 2, [a]g 
+ 162. chl Hexaace- 
tate, 93-6, [a]; 

1 5 8  3,chl 
3-Heptaacetate. 2 16, 
[a]$ -23 5, chl 

I-Nttrophenylosa- 
zone, 258. Octaace- 
tate. 100 Benzyl- 
phenylhydrazone, 
28.2-Naphthylhy- 
drazone, 203 

'henylhydrazone, 90, 
Octaacetate, (a)  229 
30, [ a ] g  +42, chl , 
Semicarbazone, 183 
5, Octaacetate (fl), 
192.202, [ a ] F  
- 14 5, chl , Oxirne, 
123 5 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XX

Formation ofamine by reduction *

RNO2 + 6[H] — RNH2 + 2 H2O
Amme

From the nitro compound and tin in hydrochloric acid
For directions and examples see Cheroms, p 625, Linstead, p 69, Shrmer, p 262, Vogel, p 529, Wild, p

247
From catalytic hydrogenation (Raney nickel, platinum oxide and palladium on charcoal) of the nitro com-

pound in ethanol, methanol or dioxane
See Cheroms, p 626, Linstead, p 70, N D Cheroms and M Koeck, J Chem Ed, 20, 488 (1943), K

Johnson and E F Degermg, J Amer Chem Soc , 61,3194 (1939), S V Vons and P E Spoern, J Amer
Chem Soc, 60,935 (1938), E R Blout and D C Silverman,./ Amer Chem Soc ,66, 1442 (1944)

From the nitro compound and lithium aluminum hydride in ethers
See N G Gaylord, Reduction with Complex Metal Hydrides, Interscience, New York, 1956, pp 762-773
For partial reduction of polymtro compounds with sodium or ammonium polysulfide see Linstead, p

71, Vogel, p 551
NOTE For directions and examples for the preparation of the derivatives of the amine formed on re-

duction of the nitro compounds see explanations and references to Table XVIII, p 291, 292, 293, 294

Polymtro derivative *

ArNO2
 3 » Ar(NO2)B n

From the aromatic nitro compound with concentrated or fuming nitric acid and sulfunc acid
For directions and examples see Cheroms, pp 580, 627, Shrmer, p 249, Vogel, pp 526, 527
From fuming nitric acid m acetic acid or acetic anhydride
See Wild, pp 24, 247, 248, J Reilly and W J Hickmbottom, J Chem Soc , 117, 135 (1920), O L Brady

andW H Gibson, J Chem Soc , 119, 102(1921)

Molecular compounds of aromatic polymtro compounds with aromatic hydrocarbons

Ar(NO2)n + Ar'H -> Ar(NO2)n • Ar'H n > 1
Molecular
compound

Molecular addition compounds are formed from the aromatic polymtro compound and aromatic hydro-
carbons

For directions and examples see Table IV, p 32, 33, 34 Wild, p 248, T Asahina and C Shmormya,
J Chem Soc Japan,59, 341 (1938), O C Dermer and R B Smith,/ Amer Chem Soc , 61, 748 (1939)

Nitroaromatic acids from side-chain oxidation

Ar(NO2)R -» Ar(NO2)COOH
Nitroaromatic

acid

From the alkylaromatic nitro compound and basic aqueous potassium permanganate
For directions and examples see Cheroms, p 627, Vogel, p 629
From the alkylaromatic nitro compound and sodium bichromate and sulfunc acid in water
See Cheroms, p 628, Vogel, p 629

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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T A B L E  X X .  O R G A N I C  D E R I V A T I V E S  O F  N I T R O  C O M P O U N D S  

Name 

Nitroethylene 

Nitromethane 

Nitroethane 
2-Nitropropane 

3-Nitropropylene (3  
Nitropropene) 

-Nitropropane 
DL-2-Nitrobutane 
2-Methyl-1-nitro- 
propane 

2-Methyl-2-nitro- 
butane 

DL-2-hitropentane 

-Nitrobutane 

I-Nitroisobutylene 
( 1-Nitroisobutene] 
I-Methvl-]-nitro- 
butane 

I-Nitropentane 

!-Nitrohexane 
I-Nitrohexane 
I-Nitroheptane 

1-Nitroheptane 

Mitrocyclohexane 

-Nitrooctane 

Mtrobenzene 
!-Nitrotoluene 

- 

Boilin) 
point, 
-c 

a )  Liquids (Listed in order of  increasing atmospheric b.p.)* 

- 

Aeltini 
point 
-c 

- 

1 7  

34 

- 

Data for the corresponding amine obtained on 
reduction of all nitro groups 

Amine 
- 
Boilin! 
point, 
-c 
- 
I6 5 

-6 

I6 5 
33 

58 

49 
63 
69 

78 

92 

77 

69 

36 

104 

1 16-8 
130 
155 

142 

134 

180 

I84 
200 

Acet 
amide 

'8 

04 

14 
10 1 1  

Benz 
amad< 

- 
' I  

0 

I 
6 

4 
6 
7 

7 

0 

47 

60 
46, 
143 

Benzen 
sulfon 
amide 

- 
58 

30 

58 

19 

16 
0 
i3 

i3 

16 

12 
24 

-- - 

Nitration 
product 

Meltin 
point, 

O C  

'0 
0 I 

Miscellaneous 

Polymerizes readily 
on contact with 
base 

Phenylthiourea 
deriv of amine, 
101, 1-Ndphthyl. 
urea deriv of 
amine. 200 

p Toluenesulfona- 
mide deriv of 
arnine. 78 

Hydrochloride of 
amine, 168, Oxa- 
late. 226 13 1 
Chloroaurate, 82 3 

Phenylthiourea de- 
riv of amine. 65, 
1-Naphthylurea 
deriv of  amine, 
149 

Phenylthiourea de- 
riv of amine, 102, 
I-Naphthylurea 
deriv of amine, 
132 

Phenylthiourea de- 
riv of amine, 69, 
2-haphthylthio- 
urea deriv of am- 
me, I14 

Phenylthiourea de- 
riv of amine, 75 

Hydrochloride of 
amine, 133 Oxa- 
late, 204 5, Chlo- 
roaurate, 63-4 

SnCI, + HCI - 
Cyclohexdnone 
oxime 89 90 

1 Ndphthylthio- 
urea deriv of am- 
me, 72 

*l)cri\.ili\c data siben in order m p ,crystdl color, solvent from which crystallized 
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T A B L E  X X .  O R G A N I C  D E R I V A T I V E S  O F  N I T R O  C O M P O U N D S  
a )  Liquids (Listed in order of increasing atmospheric b.p.)* (Continued) 

Boiling 
point, 
-c 

- 

belting 
point, 
.c 

- -  

Data for the corresponding amine obtained on 
reduction of all nitro groups 

Nitration 
product - 

Acet- 
amide 

- 
1 - 2  

177 

50 
55 

139 

94 

133 
130 

135 

71 
35 88 
169-71 

79 

Benz- 
amide 

- 
147 

168 

105 
125 

140 

151 

192 

I89 

102 
60 84 
134-6 

104 

cnze 
ulf01 
amid 

- 

$8 
95 

I38 

129- 

39 

102 - 

Melting 
point, 
*c 

'osition 
)f nitro 
groups 

Miscellaneous Name - 
toiling 
point. 
.c - 

:lo 1 
214 

215 
218 

84 -5  
203 

213-5 

216 
214 

217 

22 1-2 

24 1 
225 
230 

229 

Picrate 

- 
194 5 

180 

194 
200 

171 

209 

22 1 

200 

I-Ethyl-2-nitroben- 
zene 

l.3-Dimethyl-2- 
nitrobenzene (2- 
Nitro-m-xylene) 

Phenylnitromethane 
3-Nitrotoluene 

7-Toluenesulfon- 
amide deriv of 
amine. 2 12 

Oxid - 3-nitroben- 
zoic acid, 140 

,4-Dimethyl-2- 
nitrobenzene (2- 
Nitro-p-xylene) 

I -Ethv l4n i t ro-  
benzene 

7-Toluenesulfon 
amide deriv of 
amine. 104 

1.3-Dimethyl4 
nitrobenzene (4- 
Nitro-m-xylene) 

l,2-Dimethyl-3- 
nitrobenzene (3- 
Nitro-0-xylene) 

2-Nitro-p-cymene 
,?-Nitroanisole 
I - t en -Bu ty l 4  
nitrobenzene 

Dil HNO, +4-  
nitrobenzoic acid, 
240 
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TABLE X X .  ORGANIC DERIVATIVES OF NITRO COMPOUNDS 

Name 

1-Nitro-22.6-trimethyl- 
benzene 

3,4-Dimethyl-1-nitro- 
benzene (4-Nitro-o- 
xylene) 

2-Chloro-l-nitrobenzenf 
2.4-Dichloro-I-nitro- 
benzene 

4-Bromo-3-nitrotoluene 

3-Nitrophenetole (3- 
Ethoxy-1 -nitro- 
benzene) 

2-Nitrobiphenyl 
6-Chloro-2-nitrotoluene 

1-Nitroanisole (3- 
Methoxy-1-nitro 
benzene) 

4-Chloro-2-nitrotoluene 

5-Nitroindane 
2-Bromo-1-nitrobenzene 
GNitroindane 
Nitromesitylene 

3-Chloro-l-nitro- 
benzene 

S-Nitroazoxybenzene 
S-Iodo-l-nitrobenzene 
&Nitrotoluene 
t-Chloro-1,3dinitro- 
benzene (I-Chloro-2,4- 
dmitrobenzene) 

4-Nitroanisole (4- 
Methoxy- l-nitro- 
benzene) 

2.5-Dichloro-1-nitro- 
benzene 

4-lodo-3-nitrotoluene 

3-Bromo-I-nitrobenzene 

1-Nitronaphthalene 

@-Nitrostyrene 

1-Methyl-2-nitro- 
naphthalene 

- 

Melting 
point, 

@C 

- 
25 6 

25-7 

30 

30 

32 
33 

33 

34 

37.33 
37 

38.35 

38 

38 

40, ye1 
43 
44 
14 

45 

49, ye1 
49 
52 
52 

53 

54 

55 

56 

57.60 

58, yel 

58-9, 
ye1 - 

- 

Boilin1 
point, 

*c 

b) Solids (Listed in order of increasing m.p.)* 

Data for the corresponding amme obtained on 
reduction of all nitro groups 

Amine 

Boilini 
point, 
-c 
- 
46 

184 6 

235 

226 

209 

136" 

248 

25 1 

250 
250 
236 
232 3 

230 

2 0 0  

240 

25 1 

- 

- 
Meltin] 
point, 
-c 
- 

5 1 ,  
47 8 

63 

49-50 
245 

i3,27 

21-2 

37-8 
32 
-3 

28 
51.58 
15 
31 

58 

50, Igr 

t8,38 

I8 

50 

51 

- 

- 

Acet- 
amide 

- 

Benz- 
amide 

- 
134 

185 

99 
115 

103 

102 
173 

157 

137 
116 
I36 
204 

119 20 

139 
158 
I78 (A) 

154 

120 

120, 
I36 

160 

222 

- 

knzen 
,ulfon. 
amide 

Picrate 

Nitration 
product 

Melting 
point 
-c 

- 

32 

50 52 

106 

72 

$6 

70 
I83 

$9 

104 

59 

- 

- 
' 0 ~ l t K  
tf nitr 

group 

Miscellaneous 

Phenylthiourea deriv of amine, 
120 

N-p-Nitrobenzamide dertv of 
amine, 181 

N-FormyI denv of dmine, 52 
N-Chloroacetyl, 109 

N-Forrnyl deriv of amine, 154 

p-Toluenesulfonamide deriv 
of amine, 157 

N-Formyl deriv of amine. 75 
Oxid + 6-chloro-2-nitro- 
benzoic acid, 161 

~Toluenesulfonamide der~v 
ofamine. 128 

5-Toluenesulfonarnide deriv 
of amtnc, 68 

Dxid - 4-chloro-2-nitro- 
benzoic acid, 142 

-Toluenesulfondmide deriv 
of dmme. 167 

NaOH - 2.4-Dtnitrophenol, 
114, Hydrazine -Ã 2,4-di- 
nitrophenylhydrdzine, 199 

N-Formyl deriv of amine, 
129, NaOH - 3-Nitro-p- 
cresol, 36-7 

Irradiation - dimer, 180-7 

*Derivative data given in order m p ,crystal color, solvent from which crystallized. 
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T A B L E  X X .  O R G A N I C  D E R I V A T I V E S  O F  N I T R O  C O M P O U N D S  

* 
Name 

4-Nitrophenetole ( I - 
Ethoxy-4-nitro- 
benzene) 

3.4-Dinitrotoluene 

1-Methyl-8-nitro- 
naphthalene 

2.6-Dinitrotoluene 

2.4.6-Trinittoanisole ( 1  - 
Methoxy-2,4,6-trinitro 
benzene) 

2.4-Dinitrotoluene 

l-Methyl-4-nitro- 
naphthalene 

4-Bromo-1.3dinitro- 
benzene (1 -Bromo-2,4- 
dinitrobenzene) 

3,s-Dimethyl-l-nitro- 
benzene 

4.5-Dimethyl-l,3- 
dinitrobenzene 

5-Methyl-2-nitro- 
naphthalene 

2-Nitronaphthalene 
2.4.6-Trinitrophenetole 
(l-Ethoxy-2,4,6-tri- 
nitrobenzene) 

2,4,6-Trinitrotoluene 

( T N  T) 

2-Methyl-l-nitro- 
naphthalene 

4-Nitrophenanthrene 
3.4-Dimethyl-l,2- 
dinitrobenzene 

- 

Melting 
point. 
*c 

- 
60 58 

61 

51,59 
53 

53 4 

66 

68 

70.72 

71.  or - 
red 

7 1-2. 
Pa ye1 

75.72 

75 

76 

76 7 

78 
78 

30.82 

3 1, yel 

3 1  
32 

- 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 

Boiling 
point, 
-c 

- 

!73 

- 

Data for the corresponding amine obtained on 
reduction of all nitro groups 

Nitration 
product 

Amine 

Boiling 
point, 

OC 

- 
Meltin, 
point. 

OC 

3 4 

39 90 

30 
53 4 

57 8 

105 

99 

59 

51 2 

53 4 

112 

$2, pet 
eth 

105 

- 

Acet- 
amide 

137 

4 mono 
131 2. 
di 21( 

148 

183-4 

202 3 

224 (dl ) 

126 

166 7 

144, 
140 

123-4 

132 

188 

190 

- 

Benz 
amide 

'Derivative data given in order m p , crystal color, solvent from which crystallized 
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enzent 
ulfon- 
mide 

43 

78 9 
(dl ) 

, 
none 
38 

ll 

9 1 

12 

Ueltinj 
point, 

"C 

osition 
if nitro 
:roups 

- 
!,4 

,4,6 

,4,6 

- 

Miscellaneous 

Oxid - 3.4-dinitrobenzoic 
acid. 165, 161 

(NH,); S - 2-Nitro-m-tolui- 
dine, 108, red HNO, - 2.3- 
Dinitrobenzoic acid. 201 

Oxid - 2,6 Dinitrobenzoic 
acid, 202 3 

Naphthalene adduct, 69-70. 
NH3 in al - picramide, 188 

Naphthalene adduct, 60. 
Oxid -+ 2.4-dinitrobenzoic 
acid 182-3 SnCI, + HC1- 
4-Nitro-o-toluidine, 107 vel 

Dil HNO, + 4-nitro-l- 
naphthoic acid, 220-1 

NaOH - 2.4-Dinitrophenol, 
114 Al NH, - 2.4-dinitro- 
aniline, 180 188, yel Sn + 
HCI - 1,3-Diaminobenzene 
63, Hydrazine + 2,4-dinitro- 
phenylhydrazine, 199 

N-Formyl deriv of amine, 
76 7 

(NH,), S - l -Amino-3.4- 
dimethyl-5-nitrobenzene, 75 
Acetyl deriv of this, 209-10, 
Benzoyl deriv of this, 223-4 

Naphthalene adduct, 39, NH, 
in al - picramide, 188 

Naphthalene adduct, 97: 
Cr03 /conc HzS04  - 2.4.6- 
trinitrobenzoic acid, 220 

Reduct - l -amino-3.4- 
dimethyl-2-nitrobenzene. 66, 
red , Acetyl deriv of this, 
115 6, Benzoyl deriv of this, 
199-200 
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TABLE X X .  ORGANIC DERIVATIVES O F  NITRO C O M P O U N D S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 

Melting 
point. 
-c 

- 

Boiling 
point, 
-c 

Data for the corres~ondine amine obtained on Nitration 
product 

. - 
reduction of all nitro groups - 

dcrate 

- 

Benz- 
amide 

osition 
if nitro 
'roups 

- 

Acet- 
amide 

Name Miscellaneous - 
Melting 
point, 

OC 

Boiling 
point, 

O C  

5-Methyl-I-nitro- 
naphthalene 

Picryl chloride 

194 5 

208 ( i n  

179 
172 

> 260 

(dl ) 

171 2 

193 

193(d1) 

186 

191 (dl)  
87 9 
(mono] 

275 6 

(dl ) 
235 6 

(dl ) 

I -mono 
165 
di  295 

202 (dl ) 

137 

1 30- 1 
1 04 

225 

138 9 

- 

173 4 

192 

232 

(227) 
(dl)  

'40 (dl ), 
2 5  
(mono) 

'58 9 

(dl ) 

7 6  8 

(dl ) 

'7 8 

1 6  

NaOH - Picric acid, 122 
N H ,  - 2.4.6-Trinitrodniline, 
188 192 5 

VaOH - 4 Nitrophenol, 114 

2.5-Dibromo-1.4-dinitro- 
benzene 

2.4-Dimethyl-l,3- 
dinitrobenzene 

2,5-Dibromo-p-nitroaniline, 
175, ye1 

Reduct - I dmino-2.4- 
dimethyl 3-nitrobenzene 84 
N N Diformyl, 219 20 

Reduct - 2-amino-4 nitro 
mesitylene, 75 Acetyl deriv 
ofthis 191 Benzoyl deriv o f  
this, 169 Benzenesulfonyl 
deriv o f  this, 163 

2.5-Dibromo-1-nitro- 
benzene 

4-Bromo-l-nitro- 
naphthalene 

2,4-Dinitrophenetole 
I 3-Dinitro-4- 
etho~ybenzene 

4-Chloro-1-nitro- 
naphthalene 

13-Dinitrobenzene 

U-FormyI deriv ofamine, 172 

deduct - 2-nitro p-pheneti- 
dine, 40 

NH,),S - 3 Nitroaniline, 
114 Naphthalene adduct, 52 

2 , j -~ imeth~ l - l ,4 -  
dinitrobenzene 

3,5-Dinitrotoluene 

-amino-2.3-dimethyl-4- 
nitrobenzene, 114 
I x i d  - 3.5-dinitro-benzoic 
acid 204 5 (NH,), 
S - 5-Nitro-m toluidine 98 
)xid - 2,3-d1ditro-~-tolutc 

acid. 249 
q.N'-Diformyl deriv o f  
amine, 182 3 

3.6-Dimethyl-l.2- 
dinitrobenzene 

4.6-Dimethyl-l.3- 
dinitrobenzene 

EChloro-1-nitro- 
naphthalene 

2.4-Dinitroanisole 
1.3-Dinitro-4 
methoxybenzene 

,4 Dinitrophenol, 114, Naph- 
thalene adduct, 50, Reduct - 2 amino-4-nitroanisole, 
118, or -red, Acetyl deriv of 
this, 175 6 

>O, -+ 2-Nitrophenanthra- 
quinone, 260, golden ye1 

5Bromo-1 -nitro- 
naphthalene 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 
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TABLE X X .  ORGANIC DERIVATIVES OF NITRO COMPOUNDS 

Name 

3.5-Dimethyl-1.4-dinitro 
benzene 

1.2-Dinitronaphthalene 

Â¥-Chloro-l-nitro 
naphthalene 
5-Nitrodurene (3-Nitro- 
1.2.4.5-tetramethyl- 
benzene) 

#-Nitrobiphenyl 
hNitrophenanthrene 

t.4'-Dinitrodiphenyl- 
methane 

1.5-Dimethyl-IJdinitro. 
benzene 

Ãˆ-Methyl-2-nitro-l.4 
naphthoquinone 

5-Bromo-l-nitro- 
naphthalene 

Picric acid 

,5-Dimethyl-l3dinitro. 
benzene 

l-Nitro-2.4.6-tribromo- 
benzene 

4-Bromo-I-nitrobenzene 
i.2'-Dinitrobiphenyl 

3.5-Dimethyl-l.2dinitro 
benzene 

t-Nitroazobenzene 

Melting 
point, 
*c 

- 
101 

102-3, 
br 

106, 
101, 

ye1 
106-7, 
ye1 

I l l  

112 3 

114 
116-7 

1 I8 

1 18, yel 

118, 
115 

121-2, 
125, 
ye1 

122 

122 

122 

123 4 

125 

I26 
124, 
I28 

131-2, 
ye1 

132 

135, or 

- 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Data for the corresponding amine obtained on 
reduction of all nitro groups 

Amine 

Boiling 
point, 
-c 
- 

61 2 

02 

360 

- 
Melting 
point, 
-c 
- 
104 

98 

108 

85 

75 

53 
137 8, 
104 

102 

8 - 9  

126 

69,63- 
4 

102-3 

122 

66 
$ 1  

120, yel 

78 

126 

Acet- 
amide 

- 

234 (di 

!38 

I28 

'07 

171 
'07-8 

I85 (dl) 

'24 5 
(210) 
(dl) 

'27-8 
(dl) 

!I5 

!32 

168 
nono 
89 90, 
di 161 

103 4 
(dl) 

44-6 

- 

Benz- 
amide 

- 

291 (di) 

10. 
199 

'30 
99 

'01 (dl) 

98 

04 
nono 
158- 
60, di 
190 I 

80 (dl) 

I I .  
205 

'Derivative data given in order m.p ,crystal color, solvent from which crystallized 
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lenzer 
iulfon 
amidc 

- 

mono 
215 

85 

34 

dcrate 

- 

90 
200 

w 

30 

- 

Nitration 
product 
- 

Ueitinj 
point, 
-c 

- 

Miscellaneous 

Reduct - l-mino-2,6- 
dimethyl-4-nitrobenzene, 158 

ilk KMnO. -> 2-nitro- 
benzoic acid, 146-8 

4-FormyI deriv of amine, 172 
'icrate. 78-9 

NH,)S + 2-Nitroaniline, 71. 
Hot aq NaOH -* 2-nitro- 
phenol, 45 
)xid - 2.4'-dinitrobenzo- 

phenone, 197 

deduct -* l-amino-4.5- 
din1ethyl-2-nitrobenzene, 140 

511 KMnO. - phthalic acid, 
200-6, Na,SO, Reduct or 
Fe + ac a -+ 2-amino-3- 
methyl- 1,4-naphthoquinone, 
167, red 
inthracene adduct, 164, 
Naphthaleneadduct, 156, 
Fluorene adduct, 105 

laphthalene adduct, 149, 
Fluorene adduct, 84, Anthra- 
cene adduct, 138, n-Butyl- 
ammonium picrate, 151 
educt - I-amino-2.5- 
dimethyl-3-nitrobenzene, 98 
ormyl deriv of amine, 222 

laOH - 4-Nitrophenol, 114 
N,N'-Diformyl deriv of 
amine, 137 
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TABLE X X .  ORGANIC DERIVATIVES OF NITRO C O M P O U N D S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Miscellaneous 

- 

No 

- 

9' 

9( 

9' 

98 

9' 

10C 

101 

103 

103 

104 

10' 

106 

107 

108 

109 

110 

I l l  

112 
113 
114 

1 5  

- 

- 
Meltinj 
point 
*c 

- 

Boilin, 
point 
-c 

Data for the corresponding amine obtained on 
reduction of all nitro groups 

Nilrdiion 
product 

- 

Picrate 

- 

Benz- 
amide 

,enZen 
.ulfon 
amide 

- 

ileltin 
point, 

O C  

Name Amine 
- 
Meltin, 
point 
-c 

Acet 
amide ~ O I ~ I D ~  

point 
-c 

4-Chloro-l,5-<linitro- 
naphthalene 

I38 

141 

143 

143 5. 
ye1 

144 5, 
ye1 

146, ye 

146 7 

147, 
142 

151-2, 
ye1 

153, pa 
ye1 

155-6, 
br -ye 

156. 
154 

156, rei 

159 

161 2, 
166, 

pa ye 
I 70. 

173 
170, ye 

170-1 
173 
173, 
171 

175 

- 

NaOH - 4 8-Dinitro-I-naph- 
thol, 235 Sn + HCI - 1.5- 
Diaminondphthalene, 190. 
PCI, - 1.4.5-Trichloronaph 
thalene, 13 1 

Zn + Ac a - 2-indanone 
oxime, 155 

NaOH - 4,8 Dinitro-l-naph- 
thol, 235. HNO, At 180 - 3- 
nitrophthalic acid. 2 18 

4-Bromo-1,5dinitro- 
naphthalene 

63 5 
(dl ) 
73 4 

92 3 

5 1 
172 

91 

57 
(263) 
(dl ) 

X) 1 
34 
14 (dl ) 
162 3 
:mono] 
33 (dl ) 

CrO, Oxid of amine - an- 
thrdquinone 273 286, ye1 

Warm dil NaOH - 2.4 dl- 
nitro 1 naphthol, 140 

Reduct - 1 dmino 2 5 
dimethyl-4-nitrobenzene, 
144 5 

<-Chloro-l,3dinitro- 
naphthalene 

i.5-Dimethyl-l,4- 
dinitrobenzene 

5-Nitro-l,2-naphtho- 
quinone 

SnCI, + HCI - 3-Amino 1.2- 
naphthohydroqumone, 164 
Dil HNO,  - phthdlic acid, 
200 6 

3xid - 2.2'-dinitrobenzo- 
phenone, 188 9 

!,2-Dinitrodiphenyl- 
methane 

1.6-Dinitronaphthalene 

1-Bromo-1,Winitro- 
naphthalene 

MdOH + 4.5-Dinitro I naph- 
thol. 235. HNO, At 180 - 3- 
nitrophthalic acid, 2 18, Al 
NH, - 4-amino-l,8-dinitro- 
naphthalene, 246, red. Acetyl 
deriv of this. 245 

\q NaOH - 4-nitrophenol. 
114 

13-Dinitrodiphenyl- 
methane 

3xid + 3.3'-dinitrobenzo- 
phenone, 155 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

34 1 
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T A B L E  X X .  O R G A N I C  D E R I V A T I V E S  O F  NITRO C O M P O U N D S  

b )  S o l i d s  (L i s ted  in order of inc reas ing  m.p.)* ( C o n t i n u e d )  

- 

Melting 
point 

.c 

Ddtd for the ~orretponding &mine obtained on . - 
redui-lion of all nitro groups 

Name - 
Mellini 
point 
*L 

A ~ e l  
dmide 

4-Nitrophenanthrene- 
quinone 

179 80 
pa ye1 

180, pa 
ye1 

181 2 
I83 

84, red 

85 
96, ye1 

99, ye1 

!00, ye1 

'07, ye1 
!09- 10, 
194- 
5 ye1 
1 4  
217 
22 3 
216, 
or -red 
28. 
ye1 - 
red 
30 

34, ye1 

37 
240 

40, ye1 

55-7, 
ye1 
58-60, 
ye1 

79-80, 
or 

80, 
262, 
pa ye1 
7 

Cr03 -> 6-Nitrodiphentc acid, 
248 50.0-Phenylene di- 
amtne + quinoxaline deriv , 
217-8, Monoxime, 169-70, 
Dioxime, 2 10. Monosemicar- 
bazone, 2 10- 1 1 

NaOH - 4,5-Dinitro-I-naph- 
thol, 235, PCI, - l,4,5-Tri- 
chloronaphthalene, 13 1 

4-Chloro-1.S-dinitro- 
naphthalene 

64 47 
93 

303-6 
176, 
golden 

Y el 

54 

175 
134, red 

190 

'50- 1 

152, 
243 

166 
159 

I28 

!90 

!62, red 

'05- 10, 
dk vlt 

> 330 

9-Nitrofluorene 
4.4'-Dinitrodiphenyl- , 
methane 

8-Chloro-3-nitro-12- 
naphthoquinone 

'62 
236 7 
(dl ) 

!62 
i04 (dl) 

5 7  8 
(dl ) 
!89 (dl) 
!7 1 (dl) 
or 

560 (dl] 

:12 
(mono' 

1 8  

61 (dl) 

17 (dl). 
199 
(mono: 

95 (dl) 

,350 
(dl) 

260- 1 

227-8 

!55 

'67 (dl) 

152 (dl), 
203-5 
(mono) 

> 300 

"'5 (dl) 

100 (dl) 

Oxid -* 4,4'-dinitrobenzo- 
phenone, 189 

\nihne - 2-anilino-3-nitro- 
I ,4-naphthoquinone-4-anil, 
250 

k i d  K,Cr,O, - 4-nitro- 
benzoic acid. 240 

i.5-Dinatrophenan- 
threnequinone 

tlonoxime, 190 I .  0-Phenyl- 
enediamine - quinoxaline 
deriv ,262-4 

,3-Dinitroanthra- 
quinone 
,&Dinitroanthra- 
quinone 
!-Nitrophenanthrene- 
quinone 

:r0, - 4-Nitrodiphenic acid, 
21 7, Monoxime, 2 13. Mono- 
thiosemicarbazone, 234 5 
>O3 - 5-Nitrodiphenic acid, 
268, Monoxime, 240, 
Dioxime, 200, Monosemi- I 
carbazone, 254, red 

LNitrophenanthrene- 
quinone 

,7-Dinitroanthra- 
quinone (Fritzsche's 
reagent) 

p ,crystal color, solvent from which crystallized *Derivative data given in order m 
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TABLE X X .  ORGANIC DERIVATIVES OF M T R O  C O M P O U N D S  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

tranvd.4 -Dinitro- 
stilbene 

9,lO-Dinitroanthracene 

1.7-Dinitroanthra- 
quinone 

2.7-Dinitrophenanthrene. 
quinone 

1,8-Dinitroanthra- 
quinone 

1.5-Dinitroanthra- 
quinone 

- 

Melting 
point 
*c 

288, ye1 

294 
263 

ye1 
295 

301 3. 

Pa ye1 

i l l  2 

584-5, 
Pa ye1 

- 

Boiling 
point 
.c 

Ddtd for the correspondme aminc ohtdined on 
reduction of a//  nitro group, 

Amine 

Boiling 
point 
-c 
- 

Melting 
point 
.c 
- 
!3 1, yel 

!90, red 

> 360, 
dk vlt 

!62, red 

11 9, red 

- 

- 

Aeel 
amide 

- 
553 (dl) 

283 (dl) 

'84 (dl) 

Ã ‡  (dl) 

- 

Nitrdtion 
product 

b4ehing 
point 

"< 

- 

nsition 
I nitro 
; r o u p  

Oxid - anthraquinone, 273 
286 ye1 

CrOi 4 , 4  Dinitrodiphenic 
acid, 257 8, Monoxime, 
246-8, o-Phenylenediamine 

quinoxaline deriv ,356, 
Fluorene adduct, 270, 
red -ye1 

Derivative data given in order m p ,crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XXI

Hydrolysis to the corresponding acid *

RCN + 2H2O > RCOOH + NH4HSO4

Acid

RCN + H2O Na°H^ RCOONa + NH3

Sodium salt
of the acid

From the nitnle and 75% sulfunc acid, or 4 1 phosphoric acid-sulfunc acid
For directions and examples see Cheronis, pp 618, 619, Linstead, p 65, Shrmer, p 258, Vogel, p 410,

Wild, p 250
From the nitnle and potassium hydroxide in aqueous methanol, ethanol or benzyl alcohol
See Linstead, p 65, Vogel, pp 410, 805, Wild, p 250, L Palfray, S Sabetai and S Rovira, Compt Rend,

209,483(1939)
From the nitnle and potassium hydroxide in ethylene glycol or glycerol
See Cheronis, pp 618,620,5 Rovira and L Palfray, Compt Rend , 211, 396 (1940)
NOTE For the directions and examples for the preparation of the derivatives of the carboxylic acid

formed on hydrolysis see the explanations and references to Tables XII, XIII and XIV, pp 186, 187, 188, 189

Partial Hydrolysis to the corresponding amide *

RCN + H2O - H2SO"-> RCONH2

Amide

From the nitnle with sulfunc acid
For directions and examples see Cheronis, pp 619,620 Vogel, p 411

Reduction to the corresponding amme *

RCN + 4[H] — RCH2NH2

Amme

From the nitnle and sodium in absolute ethanol
For directions and examples see Cheronis, p 621, Shrmer, p 259, Vogel, p 41 1, Wild, p 254, H B Cut-

ter and M Taras, Ind Eng Chem , Anal Ed , 13, 830 (1941)
From the mtnle and lithium aluminum hydride in ether
See W G Brown in Organic Reactions, Vol 6 (Ed R Adams), John Wiley and Sons, New York, 1951, p

469, N G Gaylord, Reduction with Complex Metal Hydrides, Interscience, New York, 1956, pp 731-750
For summary of reduction methods see V Migrdichian, Organic Cyanogen Compounds, Remhold Publishing
Corp , New York, 1947, pp 151-172
NOTE For directions and examples for the preparation of the derivatives of the amme formed on re-

duction of the nitnle see explanations and references to Table XVIII, pp 291, 292, 293, 294

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1 )  (Listed in order of  increasing atmospheric b.p.)* 

Derivatives of the corresponding acid 
RCN - RCOOH 

Derivatives of the corresponding dmine 
RCN - RCH.NH, 

Boiling 
point, 

OC 

Meltin) 
point 

OC 

- 
-Benzy 
thiu 
oniurn 
hlor~dt 

Arni 
- 
B P 

- 

15 
6 '  

6 5 

19 

19 

'7 

- 
Ben 
zene 

iulfor 
amid 
- 

i 8  

16 

i3 

- 

Phenyl 
hioure. 

- 

06, 
135 

13 

2 

5 

- 

Name Acid 

42 5 

71 2 

77 8 

30 

81-2 

86,83 , 

90 I 

37, 
103 5 

104, 
107 8 

106 

Ill 

113 

1 I 6  

117 

- 

4gN0, - 
Wh pre- 
cipitate, 
Dimer. 
64 5-5 0 

+NO, - 
Cyano- 
acettc 
acid, 66, 
2.4-Dl 
ni t ro 
phenyl- 
hydra 
zone, 
170 I, 

aq a1 , P- 
Nitro- 
phenyl- 
hydra- 
zone, 
153-4 

t v e s  solid 
polymer 
on addi- 
tion o f  
wnc  
NdOMe 
sol 

l ives solid 

polymer 
on heat- 
ing with 
benzoyl 
peroxide 

vle ester 
o f  acid, 
143-4 

zyanoacetalde- 
hyde 

'luoroaceto- 
nitri le 
ceton~tr i le 
(Cyanometh- 
ane) 
richloroaceta- 
nitri le 
'lethacrylo- 
nitrile (a- 
Methylacrylo- 
nitrile) 

'ropionitrile 
(Cyanoethane) 
iobutyronitrile 

'rimethylaceto- 
nitrile (lert- 

Butylcyanide) 
-Ethylacrylo- 
nitrile 
lichloroaceto- 
nitrile 

-Chloroiso- 
butyronitrile 
-Butyronitrile 
(1-cydno- 
propane) 

*Derlvdtive data given i n  order m p ,crystdl color, solvent from which crystallized 
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T A B L E  XXI. O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1)  (Listed in order of increasing atmospheric b.p.)* (Continued) 

Name 

'rans-crotono- 
nitrile 

4llylcyanide 

klethoxyaceto- 
nitrile 
!-Hydroxyiso- 
butyronitrile 
(Acetone 
cyanohydr~n) 
I -Hyd roxy4  
methoxybenzo 
nitrile 

;-Methylbutyro 
nitrile 

:hloroaceto- 
nitrile 

sovaleronitrile 

,4-Pentadieno- 
nitri le 

- 
Boiling 
point, 
-c 

- 
119 

119 

120 

120d 

124 
131 5- 
2 0 

125 6 

27 

30 

35-8 

- 

ilelting 
point. 
-c 

- 

- 19 

- 

Density 
g/ml 

- 

835" 

9 3 7 3 y  

93f 

8061: 

19320 

7884i0 

8444 

Derivatives of the corresponding acid 
RCN - RCOOH 

Acid 

Amide 

- 
Benzy 
thiu 
onium 
ilondi 
- 

5 7 

53 

Derivatives o f  the corresponding amine 
RCN - RCH-NH, 
- 

Benz- 
imide 

- 
Ben- 
zene 
ilfon. 
imide 
- 

Phenyl 
hioure; 

- 
109 5- 

10 5 

123 7 
56 7 

02 

Miscel- 
laneous 

ng o f  
amme 
14263, 
1-Naph- 
thylthio- 
urea o f  
amine, 
129 30 

nn' o f  
amine 
4 1 9 1 .  
A l  K O H  - cro- 
tonic ac , 
72 1- 
Naph- 
thylthio- 
urea o f  
amine, 
109 10 

Acetate, 
1 16. Ace- 
tate o f  
acid, 
206-7, 
M e  ester 
o f  acid, 
83 4. 
66-7 

4CI salt o f  
amine. 
176, 
H,PtCI. 
salt o f  
amine, 
240 

\ddition 
comp 
with 
AICI,, 
38, H C I  
salt o f  
amine, 
144 

I-Nitrohy- 
drogen 
phthalate 
o f  amine, 
108 

Me ester 
o f  acid, 
50 2" 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1 )  (Listed in order of  increasing atmospheric b.p.)* (Continued) 

Name 

!-Chlorocro- 
tononitrile 

Ethoxyaceto- 
nitrile 

!-Methylcro- 
tononitrile 

!-Bromoiso- 
butyronitrile 
1-Pentenonitrile 

rhiophene-2.3- 
dicarbonitrile 
(2.3-Dicyano- 
thiophene) 
1,3-Dimethyl- 
acrylonitrile 

f'aleronitrile ( l -  
Cyanobutane) 
!-Chlorobiityro- 
nitrile 
liethylaceto- 
nitrile 
!-Furanecarbo- 
nitrile fa-Furo- 
nitrile. 2- 
Cyanofuran) 
!-Methylaceto- 
acetonitrile 

:yclobutane- 
carbonitrile 
(Cydnocyclo- 
but-ine) 

Boiling 
point, 
-c 

- 
36 

36 7" 

38 

39-40 

40 

40 

40 2 

4 1 

43 

45 

47 

47, 
145 6 

50 

letting 
point. 
OC 

- 

Density 
g/ml 

- 

8313 

848 '; 

8292 " 

8035i5 

0822:" 

9794'" 

- - -  -- 

Derivatives of the corresponding acid 
RCN - RCOOH 

Acid 
- 
-Benzy 
th iu  
onium 
hlondi 
- 

1 4, 
98 

I I 

- 

Derivatives of the corresponding amine 
RCN - RCH,NH, 
- 
Ben- 
zene 
1lfon 
made 
- 

henyl 
ioure* 

05 0 
5 5 

9 

Miscel- 
laneous 

Me ester 
of acid. 
161. HCI 
salt of 
amine, 
220 

nn'of 
amine 
14108, 
Et ester 
of acid, 
b p  152 

p-Tolui- 
dide of 
acid. 
705-1 5 

H2PtC16 
salt of 
amine, 
166, 
Thiourea 
deriv of 
amme. 
43 5-4 0 

Di-Me 
ester of 
acid, 32 3 

HCI salt of 
amine, 
193-4 

Semicar- 
bazone, 
153.p- 
Nitro- 
phenyl- 
hydra- 
zone, 147 

HCI salt 
of amine, 
235 5 

*Derivativedata given in order m p .crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1 )  (Listed in order of  increasing atmospheric b.p.)* (Continued) 

- 

Boiling 
point. 
-c 

- 
154-5 

155 

163 4 

I65 

I65 

165 

166 7 
81 3" 

171-2' 

172 
64'"  

172 3 

173 

I76 

I78 

- 

No 

37 

- 
Heltinf 
point, 

OC 

- 

-80 3 

- 

Name 

Z-Chloro-3- 
methylbutyro- 
nitri le 

Derivatives of the corresponding acid 
RCN - RCOOH 

1 408S'4 

14070 

14032 

1 41 IS2" 

14143 

I 4957 1 '" 

4 0 6 8  

Derivdtives of the corresponding dmme 
RCN - RCH.NH, 

Density 
g /m~  

0 992212 

0 807;' 

I 008" 

0 7985 

0 9367" 

0 8093g 

08109 

I 2499>" 

09189" 

I 0772y 

I 1443" 

- - 

Miscel- 
laneous 

- 
Benzyl 
thiu 
onium 
hlonde 

icra 

- 
37- 
16 

23 

26 

/ I  

19. 
5 

14' 

knz 
mide 

- 

10 

/ I  

117 
8 

- 
Ben 
zene 

ulfon- 
amide 

Phenyl 
iioures 

Acid 
- 
U P .  
*c 

Et ester o f  
acid, b p 
178-9. 
HCI  salt 
o f  amine, 
190d. 
H,PtCI. 
salt o f  
arnine, 
193 5 

Oxime. 
99-100 

HCI  salt 
o f  arnine 
219 

HC1 salt, 
141 2 

p-Tolui- 
dide o f  
acid, 73 
4, n g o f  
amine, 
0 7787 

Di -Me 
ester o f  
acid, b p 
113 4 '  

H,PtCI. 
salt o f  
amine, 
207 9 

n g  o f  
amine, 
I 4242. 
Di" o f  
amine, 
0 8697 
H,PtCI. 
salt o f  
amine. 
212 

p-Tolui- 
dide o f  
acid, 121 
HC1 salt 
o f  amine, 
146-8 

38 

39 

40 

41 

42 

43 

44 

Isocapronitrile 
(4-Methyl- 
pentano 
nitri le) 

2.2-Dimethyl- 
acetoaceto- 
nitri le 

2-Methyl- 
hexanonitrile 

3-Methoxy- 
propionitrile 

n-Capronitrile 
(n-Hexdno- 
nitri le) 

(Ethylamino) 
acetonitrile (N-  
Ethylglycino- 
nitrile) 

d,/-3-Methyl- 
hexanonitrile 

45 

pionitrile 

_L. 

Chlorofumaro- 
nitrite 

46 

47 

*Deri\.tti\e d.11.i given i n  order m p , crvstiil color. solvent from which crystdllized 
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2-Acetoxv- 
propionitrile 
(0-Acety l 
Itictonilrile) 

3-Ethoxypropio- 
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Name 

ndole-3-car- 
bonitrile (3 
Cydnoindole) 

%Methyl- 
hexanonitrile 

Thiophene-3- 
carhonitrile (3 
Cydnothio 
phene) 

1 /-%Methyl- 
hexanonitrile 

/ /-Lactonitrile 
(Acetaldehyde 
cyanohydrin) 

Glycolonitrile 
(Formdldehydt 
cyanohydrtn) 

Heptanonitrile 

6Cyanoheptane 

Benzonitrile 
rhiophene-2- 
carbonitrile (2- 
Cyanothio- 
phene) 

L-Octynonitrile 

1-Chlorobutyro- 
i t r i l e  

T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1 )  (Listed in order of increasing atmospheric b.p.)* (Continued) 

- 

Boiling 
point 

OC 

78 
rose 

7 8  80 

I 79 
203 5 

I 80 

82 4 

83 sl d 

83 
187 
83-4 

90 
92 

94 6 

96 7 

- 

belting 
point 

OC 

Derivatives of the corresponding dcid 
RCN - RCOOH 

Acid 
- 
Benzyl 
Ihiu 

'onium 
hloride 

Derivatives of the corresponding amine 
RCN - RCH.NH, 
- 
Ben 
zene 
ulfon 
mide 
- 

I8 

Phenyl 
hiourea 

- 

7 5 

I56 

Miscel- 
laneous 

'Â¥ Ai-etyl 
dertv 
202 E l  
ester of 
acid 82 
M p  o f  
amtne 84 

Me ester 
o f  acid. 

b P 
166 7 

1D'of 
amine. 
1 4238. 
D;" o f  
dmine. 
0 7802 

3enzoyl 
der~v 
195 6 

i t  ester o f  
dcid b p 
I83 
H,PtCI, 
salt of 
drntne. 
211d 

I C l  salt Of 
amine. 
193 4 

*DerivdHve ddtd given in order m p ,crystdl tolor,  solvent from wh1i.h ~rystdl l ized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1)  (Listed in order of increasing atmospheric b.p.)* (Continued) 

Boiling 
point 
.c 

Meltin 
point, 
-c 

- -- 

Derivatives of  the corresponding acid 
RCN - RCOOH 

Derivatives o f  the corresponding amine 
RCN - RCH,NH, 
- 

Ben; 
amid 

- 

',s 

9-8 

- 
Ben 
zent 

i ~ l f 0 1  
amid 
- 

Miscel- 
laneous Acid B e n o  

thiu- 
roniun 
:hlorid 

Pheny 
hioure 

Name 

Amide 

Methyl cyano- 
acetate 

Dibenzyl 
acetonitrile 

2-Tolunitrile (2- 
Methylbenzo- 
nitrile) 

2,3,3-Trimethyl- 
l-cyclopentene- 
l-carbonitrile 
(@-Cam- 
pholyto- 
nitrile) 

Caprylonitrile 
(Octanonitrile) 

1.1-Dicyano- 
propane (Ethyl 
malononitrile) 

Ethyl cyano- 
acetate 

1,l-Dicyano- 
butane (Propyl 
malononitrile) 

3-Tolunitrile (3- 
Methylbenzo- 
nitrile) 

Cyclohexyl- 
acetonitrile 

4.4-Dicyano-I- 
butene (Allyl 
malononitrile) 

Hydrolysis 
+ malo- 
nic acid, 
135. HCI 
salt of 
amine, 
102 5 .  
H,PtCI. 
salt of 
amine, 
192. NH, - c y -  
anoacela- 
mide, 1 18 

Acetyl 
deriv ol 
amme, 69 

El ester of 
acid, 
222 5, 
HCI salt 
of amine, 
175-6 

Dihydrd- 
zide of 
acid, 168. 
dl 

NH,- 
Cydn0- 
acet- 
dmide. 
118 

4cetyl 
deriv of 
amine, 
150 

HCI salt 
of m i n e ,  
252-3, 
n$of 
amine, 
I 4625 

Di-Et 
ester of 
acid, b p 
222 3,p- 
Nitro- 
benzyl 
ester of 
acid, 46, 
al 

89 

1 04 

135 

16 

I l l  5 

36 

113, 
110 

33 

105, 
eth 

'Derivative data given in order' m p , crystal color, solvent from which crystallized 
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Name 

1-Isopropyli- 
dene-l-methyl- 
cyclopentane-1- 
carbonitrile (@- 
Fencholeno- 
nitrile) 

5-Hydroxy- 
propionitrile 

l.l-Dicyano-3- 
methylbutane 
(Isobutyl 
malononilrile) 

Nonanonitrile 

S-Phenylcro- 
tononitrile 

Ethylenecyano- 
hydrin 

Phenylaceto- 
nitri le (Benzyl 

cydnide) 
Phenoxyaceto- 
nitrile 

T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1 )  (Listed in order of increasing atmospheric b.p.)* (Continued) 

- 
Boiling 
point. 
*c 

- 

17 9 

20 

22 

24 

24 6 

29 7 
220 

32 

34 

39 40 

- 
<elling 
point 
*c 

- 

-34 2 

- 

Density 
g/ml 

- 

9203 ' 

059" 

8221; 

013 

059" 

0214: 

09 ' 

- 

Derivatives of the corresponding acid 
R C N  - RCOOH 

Acid 

Amide 

- 
-Benzy 
thiu 
onium 
hlortdt 

Derivatives of the corresponding mine 
RCN - RCH.NH, 

ienz- 
nude 

- 

I9 

16 

Ben- 
zene 
ulfon- 
amide 
- 

59 

Phenyl 
iioure: 

Miscel 
laneous 

kle ester 
of acid, 
97 9 

Sodium 
sdlt 01 
acid. 143, 

p205 - 
acrylo- 
nitrile, 
b p  77 

\cetyl 
deriv o f  
dmine, 
34 5 

kle ester 
of acid. 
b p  177 
84 
H,PtCI. 
~ d l l  o f  
dmine, 
199 

kle ester 
01 acid, 
2 2 1 . M p  
o f  amine, 
85 HC1 
salt o f  
amine, 
123 4, 
H,PtCI, 
salt o f  
amine, 
229d 

4CI ~ d l t  
01 dmine, 
215, HBr  
sdk 0f 
dmine, 
192-3 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1 ) (Listed in order of  increasing atmospheric b.p.)* (Continued) 

Boiling 
point 
.c 

Mehint 
point 
.c 

Derivatives of the corresponding amine 
RCN - RCH.NH, 

Derivatives of the corresponding acid 
RCN - RCOOH - 

Benzyl 
thiu 
inium 
ilondc 

- 

icrate 

76 

55 

77 

MisaI- 
laneous 

- 
Ben- 
zene 
ilfon- 
mi& 

Name Acid 
Phenyl 
iiouree 

\cid forms 
reddily 
butyro- 
lactone, 
b p 204, 
CrOa + 
butyro- 
lactone - 
succinic 
acid, 186 

Et ester of 
acid, b p 
237 8, 
HCI salt 
of amine, 
159 

Et ester of 
dcid, b p 
240, HC1 
sdlt of 
m i n e ,  
216-7 

Et ester of 
acid, b p 
263 4 
HCl sdlt 
of dmine, 
239-40 

rfCl salt 
of m i n e ,  
227-8 

HCI salt 
01 dmine, 
128 

HCI sdlt of 
diamine, 
144 5 

Hydrazide 
of dcid, 
101-2, 
Phenyl- 
hydra- 
zide of 
acid, 110 

1-Hydroxy- 
butyronitrile 

3-Tolyl )aceto- 
nitrile (m- 
Xylylcyanide) 

4-Tolyl)aceto- 
nitrile (p-  
Xylylcyanide) 

1-Isopropyl- 
benzonitrile 

[2-Tolyl)aceto- 
nitrite (0-XylyI 
cyanide) 

Decanonitrile 

3-Methyl-2- 
phenylbutyro- 
nitrite 

1.2-Dicyano- 
propane 
(Methyl suc- 
cinonitrile) 

1-Undecano- 
nitrile ( l -  
Hendecdno- 
nitrile) 

2-Phenylvalero- 
nitrile 

lo-Lndeceno- 
nitrile(10- 
Hendeceno- 
nitrile) 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

352 

Copyright 1967 by CRC Press, Inc.



T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1 ) (Listed in order o f  increasing atmospheric b.p.)* (Continued) 

Name 

3-Phenylpropio- 
nitrile 

2-Cyanobenzal 
chloride (a ,a-  
Dichloro-o- 
tolunitrile) 

N-Methylani- 
linonitrile (N- 
Cyano-N- 
methylaniline) 

3-(2-Chloro- 
phenyl)propio- 
nitrile 

1.3-Dicyano-2- 
methylpropane 
(2-Methyl- 
glutdro- 
nitrile) 

0-Benzoyl lacto- 
nitrile (Ldcto- 
nitrile hen 
zodte) 

3-Cyanobenzal 
chloride ( a , a  
Dichloro-m- 
tolunitrile) 

#-Cyanobenzal 
chloride (a ,a-  
Dichloro-p- 
tolunitrile) 

Dodecanonitrile 
(Lduronitrile) 

1.3-Dicyano- 
propane 
(Glutaro- 
nitrile) 

Boilin! 
point 

"C 

- 

26 1 

26 1 

'66 

'67 8 

!69 71 

'69-70 

'72 5 

7 3  
6770 

!76 7 

!86 

vlelline 
point 
-c 

Derivatives of the corresponding acid 
RCN - RCOOH 

Amu 

- 
-Bcnq 
thiu 

'oniun 
Mor~d 

Derivatives of the corresponding iimine 
RCN - RCH.NH, 
- 
Ben 
zcne 
ulfon 
&mid< 
- 

19 

Pheny 
hioure 

Miscel- 
laneous 

ICI salt 
ofdmine, 
218. 
H.PtCL 
salt of 
dmine, 
233 

'icrate. 
195 

4e ester 
of acid. 
255 HCI 
salt of 
amine, 
I67 
11-p-tolu1- 
dide of 
acid, 
174 5, 
n g  of 
amine. 
14585 
>I-p-nitro- 
benzyl 
ester of 
dcid, 
1 9 5  

I ester of  
dcid.45 6 

A p of 
dmine. 
28 3 

Acetyl 
deriv of 
dmine, 
68 5 9 5, 
bz , p- 
Toluene- 
sulfonyl 
denv of 
amine, 
73 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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Name 

-Methoxyhy- 
drocinnamo- 
nitnle (3-(4- 
Methoxy- 
phenyl)- 
propionitrile) 

,4-Dicyano- 
butane (Adipo- 
n~trile) 

T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 1 ) (Listed in order of increasing atmospheric b.p.)* (Continued) 

Boiling 
point 

.c 

Derivatives of the corresponding acid Der~vdtiv*~ of the corresponding dmine 
R C N  - R C O O H  R C N  * R C H , N H ,  

Melting 
point 
.c 

I 

k n z  
made 

- 

1 

155 

n,, 

I 4597'" 

Bcn- 
zcne 
ulfon 
imide 

- 
Phenyl 
noure~ 

- 

Ae ester 
of acid, 
38. M p 
of amine, 
65 7-6 3, 
HCI salt 
of amine, 
220 5 

A p of 
amine. 42 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
a )  Liquids 2) (b.p. at reduced pressure only) (Listed in order o f  increasing m.p. of  the corresponding acid)* 

1 Name 

1.2.2.3-Tetramethyl 
3-cyclopentene-l- 
acetonitrile (5- 
Methyl-a-cam- 
pholenonitrile) 

1-Cyanocyclo- 
hexene 

2-Hydroxybutyro- 
nitrite (Propanal 
cyanohydrin) 

Hydnocarponitrile 

a-chloro-a-phenyl- 
acetonitrile 

Butyl cyanoacetate 
3-Bromopropio- 
nitrile 

rrons4Chloro- 
crotononitrile 

S-Cyanopentanoic 
acid 

kzelaonitrile (1.7- 
Dicyanoheptane) 
3-Chloro-2-hydroxy- 
2-methylpro- 
pionitrile (Chloro- 
acetone cyano- 
hydrin) 

,11-Dicyanounde- 
cane ( I ,  l I-Di- 
cyanohendecane) 

- 
Boil- 

ing 
point 
-c 

- 
115 
91Ã 

8 I i 2  

102- 
323 

155 
62-3 

131- 
5" 

115" 
69' 

152 
6 ' 

115 
20" 

61- 
1 4" 

125- 
30" 

183". 
1603 
I OZ2 

89 
90' 

- 

Density 
g/ml 

- 
09217; 

0 954" 

0 962 1 

0 85802' 

0 9982S 

1 153" 

I 1207 

I 2027" 

*Derivative data given in order m p ,crystdl color, solvent 

Derivatives o f  the corresponding acid 
RCN - RCOOH 

Acid 

m which crystallized 

355 

- 
B e n z  
thiu- 

roniur 
:hlorie 

Derivatives o f  the corresponding amine 
RCN - RCH,NH, 

Benz. 
amid1 

- 
Ben. 
zene 

iulfor 
amid 
- 

- 
'heny 
noun 

- 

39 5 
10 

Miscel- 
laneous 

N.0-Di-p 
n1tro- 
benzoyl 
deriv of 
amine, 
119 2, 
Acetate, 
43, cs. 

Nitrile + 
alkali - 
acrylic 
acid, p- 
toluidide 
of which, 
141 

HCI salt of 
amine, 
202 4, 
N-Acetyl 
deriv of 
amine, 
4 5 5  6 5  

h i d e  of 
nitrile, 
124 5, 
Anilide 
of nitrile, 
88-9 

M p  of 
amine. 37 

M p of 
m i n e .  
58 HCI 
sdll of 
dmine, 
254 5, 
dl 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  OF N I T R I L E S  
a )  Liquids 2) (b.p. at reduced pressure only) (Listed in order o f  increasing m.p. o f  the corresponding acid)* (Continued) 

5 2-Cyanobutyric acid 

cane (a ,o;-Dode- 
cane dicyanide) 

i I-Cyano-4-isopro- 
penylcyclohexene 

I Sebaconitrile (I ,8- 
Dicyanooctane) 

) Suberonitrile ( 1.6- 
Dicyanohexane) 

I 3-Cyanoindene 
(Indene-3-car- 
bonitrile) 

l Aminoacetonitrile 
(Glycinonflrile) 

- 
Boil 
ing 

mint 
.c 

- 

53" 

72" 

25 
8" 

6 
; I t  

I I 
116 

10" 

10 
I13 

i15, 
>art 
1 

- 

Density 

Derivatives of the corresponding acid 
R C N  - R C O O H  

Acid 

Amide 

- 
212 4 

177 

/I 185 

64 5 

i 210 

'1 

216 

80 

-5-6 

- 
Scnzy 
thiu 

romum 
:blond( 

Derivatives of the corresponding dmine 
R C N  - RCH,NH,  
- 

Bcnz 
amide 

I 

121 2 

i 244 

- 
Ben 
zene 
~ l f o n  
imidi 
- 

I 

168 

'hen)! 
hioure 

Miscel- 
laneous 

Hydrazide 
of acid, 
95 6, 
Arnide. 
113 

Acid + 
cone 
H,SO, - 
fluore- 
none, 83 

01-p-tolu1- 
dide of 
acid 165 
M p  of 
amine, 
61 5 HCI 
salt of 
diamine. 
309 10 

A p  of 
amine 60 
A p  of 
arnine, 52 

lydrazide 
of acid, 
186 

1C1 salt. 
I65 5 6 5, 
M p  of 
arnine, 
8 5 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  

Name 

2 Cvanodiphenyl- 
methane 

N Piperidinoacetonitril< 

3-Chloro-2-tolunitrile 
Tetradecanonitrile 
Cinnamonitrile 

Tr~chloroacrylonitrile 
DL-Mandelonitrile 
(Benzaldehyde cyano 
hydrin) 

2-Chlorophenyl) aceto- 
n i t r~ le  (2 Chlorobenzyl 
cyanide) 

1.1-Dicyanoethane 
(Methylmalononi 
trile) 

i-Cyanopyridine (2 
Pyridinecarbonitr~le 
Picolinonitrile) 

1-Tolunitr~le (4 Methyl 
benzonitrile) 

0-Mandelonitrile 
i 1-(2-Bromophenyl) 
acetonitrile (2 Bromo 
benzyl cyanide) 

4-Chlorophenyl)aceto 
nitnle (4 Chlorobenzyl 
cyanide) 

Malononitr~le (Methyl 
ene cyanide) 
lexadecanonitrile 
Maleonitrile (CIS 1 2 
Dicy anoethy lene) 

i.2-Dicyanopropane 
(Dimethylmalono 
nitrile) 

Meltin1 
point 

c 

b) Solids (Listed in order of increasing m.p.)* 

Boiling 
point 

c 

Derivatives of the corresponding acid 
RCN - RCOOH 

Acid 
- 
; Benz! 
thiu 

roniun 
hlor~di 

Derivatives of the corresponding 
amme RCN * RCH.NH, 

- 
Ben 
zene 

iulfol 
amid 

16 

It 
155 
at 

Miscellaneous 

Methiodide 192 3 HCI  
salt ofacid 215 6 
Phenylthiourea denv 
ofamine 92 3 

M p o f  amine 37 
HCI  salt ofamine 235 

n& I5100  
M p ofamine 56 5 8 0 
0 Benzovl denv 63 4 
3 Nitrobenzovl denv 
83 4 p Toluidideof 
acid 174 HC l  salt of 
amine 208 19 acet 

M p o f  amine 34 0 6 5 
HCI  salt o f  amine 199 
N Acetyl denv o f  
amine 72 

H PtCli salt o f  amine 
187 

01 p toluidide o f  acid 
227 8 D i  HCI  salt o f  
amine 201 

4AuCI, salt 190 
N Acetyl denv o f  
amine 59 60 bz pet 
eth Oxalate salt o f  
amine 166 7 d 

3' 0 9805 M p of  
amine 13 N Acetyl 
denv ofamine 107 8 

a +46 9 i n  bz 
Zt ester ofacid b p 
150 2 M p ofamine 
163 4 HBr  salt o f  
drnine 163 4 

4C1 salt ofarnine 
21 8 0 8 5 p Toluene 
sulfonate denv of 
am im 235 

I{ 14146 N Acetyl 
denv o f  amine 126 
3" 0 8224 

11 Me ester o f  acid b p 
177"' HC l  salt o f  
amine 256 7 

*Derivative data given i n  order m p crystal color solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  

Name 

fert-Butylacetonitrile 
(Neopentyl cyanide) 

1-Naphthylacetonitrile 

Heptadecanonitrile 

1-Naphthonitrile ( I  - 
Cyanonaphthalene) 

2-Cyanopropionic acid 

4-Fluorobenzonitrile 
Coumarilonitrile (Cou- 
marin-2-carbonitrile) 

3-Bromobenzonitrile 
2iN-Aniline)-butyro- 
nitrile 

frans-0-Chlorocinnamo- 
nitrile 

Octadecanonitrile 
3-Chlorobenzonitrile 
2-Chlorobenzonitrile 

Nonadecanonitrile 

2-Bromo-4-tolunitrile 
33-Dicyanopentane 
(Diethylmalononitrile) 

4-Cyanobutyric acid 

5-Chloro-2-tolunitrile 
(4-Aminopheny1)aceto- 
nitrile (4-Aminobenzyl 
cyanide) 

wso-2,3-Dimethyl- 
succinonitrile 

Melting 
point, 
*c 

b) Solids (Listed in order of  increasing m.p.)* (Continued) 

- 
Boiling 
point, 

"C 

Derivatives of the corresponding acid 
RCN - RCOOH 

Derivatives of the corresponding 
amine RCN - RCH.NH, 

Acid 

Amide 

132 

154. 
180 

dl 214 

106 

202 

A 206 

1 54-5 
159 

150 1 

155 
123, w 

168 

109 
134 
142 

122-3 

109 5 

mono 
146, 
dl 22 

182-3 

161 2 

A 
310-? 

Anilide 

- 
Benzy 
thiu- 
onium 
blonde 

Benz- 
amide 

- 
Ben- 
zene 
ulfon 
imide 
- 

I48 

- 

Miscellaneous 

HCI salt o f  amine, 158 
60, sub1 

M p of  amine, 49, N- 
Acetyl deriv of  amine, 
62 

N-Acetyl dferiv o f  
amine, 134, Igr 
Methiodide deriv o f  
amine, 213, a1 

4mide, 105 81 Mono-p- 
toluidide o f  acid, 145d 
Di-p-toluidide of  acid, 
227 8 245 

Et ester o f  acid, 27 Ph 
ester o f  acid, 101 

Me ester o f  acid, 135 
M Q of  amine, 116 7, 
146 HCI salt ofamine, 
248 9 N-Acetyl deriv 
o f  amine, 77, pet eth 

Et ester o f  acid, 26 
b p 278 

Me ester o f  acid, b p 
278 9 

'4-Acetyl deriv o f  
amine, 79-80 

3-Benzoyl deriv ,57-8 
Me ester o f  acid, 85 8, 
bz -pet eth 

Me ester o f  acid, 39 5 
40 

\mide, 69 70 Et ester 
o f  acid, b p 245 M p 
o f  amine, 157 8, HCI 
salt o f  amine, 92-4 
HAuCI, salt o f  amine, 
86 7, 106 

Me ester o f  acid, 30- 1 
M-Benzoyl deriv , 176-7, 
Picrate, 185 

31-Me ester o f  acid, 
b p  198 9 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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Name 

- 

3-Bromo-4-tolunitrile 
4-Bromophenyl laceto- 
nitrile (4-Bromobenzyl 
cyanide) 

N-Anilinoacetonitrile 
3-Cy anopropionic acid 

3-Chloro4tolunitrile 
5,3-Diphenylacrylo- 
nitrile (0-Phenyl 
cinnamonitrile) 

3-Bromo-2-hydroxy 
benzonitrile 

1,4-Dicyanoheptane 
(Dipropylmalono- 
nitrile) . 

irans-2.3-Diphenyl- 
acrylonitrile 

Eicosanonitrile 

5-Cyanopyridine 
(Nicotinonitrile) 

4-1odophenyl)aceto- 
nitrile (4-lodobenzyl 
cyanide) 

t-Cyanodiphenyl- 
methane 

L-Aminobenzonitrile 
(Anthranilonitrile) 

1 A U L . L  A A 1 .  U K b A N l L .  L I L K l V A  1 1 V L S  U P  N l l K l L L S  

b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 
Melting 
point, 
-c 

- 
17 
17 

18 Igr 
W 50 

18 50 
19 

$9-50 

$9-50 
(hyd ). 
33 4 
(anh 1 

$9-5 1 

49 5 

50 

$0- 1 

i 1 

i l ,pet 
eth 

i l ,  ye], 
' 3 2  

53 

$3 

53-4, 
aq al 

53 4 

55 

- 

- 
Boiling 
point, 
-c 

- 

1 3  423 

'40-5 

'67 877; 

5 3  

:88-90 

40' 

- 

Derivatives of the corresponding acid 
RCN - RCOOH 

Acid - 
M P .  
*c 

140 
114, 
sub1 

127 8 
235 

200 2 
162. 167 

I84 

161 

172 

77.75 2 

232 

135 

157 8 

147-8, 
al 

147 

150 

218 

174 

274-5 

I62 

- 

Amide 

- 
37 
92 4 

36 
85 

65 

i 214 

27, 
acet 
08 9 

22 

9, eth - 
Pet 
eth 
09- 1 1 

55-6 

86 

8 9 

84 

- 

Anilide 

- 

113 
mono 

157. 
dl 

269 d 

130 I 

A 
168 0 
5, me 
a! 

141,at 

92 

35, w , 
132, 
bz - 
Igr 

130- 1 

114 

- 

- 
-Benzyl 
thiu- 
onium 
hloride 
- 

ion0 

148 5. 
dl 

230 

Derivatives of the corresponding 
amine RCN - RCH2NHz 1 

Benz- 
amide 

- 

9 80 

'i 154 

32 

67 

54 

Ben- 
zene 
uifon 
amide 
- 

Miscellaneous 

Picrate 

Et ester of acid, 30. HCl 
salt of amine, 240-3 

Amide, 97, Me ester of  
acid. b p 2 15. Di-p- 
toluidide of acid. 256, 
M p ofamine, 193 
203 d . HCI salt of 
amtne, 135-6.95-6 

Me ester of acid, 28 

M p of amine, 57 8. nff 
of amine, I 434 1 

HAuCI, salt of amine, 

HCI salt of amine, 
294 6 d  

206 8 

Cro, 
Acid Ã‘Ã 4-Benzoyl- 

benzoic acid, 197-200, 
al 

196-8, Di-HCI salt of 
amine, 224 

*Derii.iiiw d . i ~  given in order m p ,crystal color, solvent from which crystallized 

359 

'i 202 

Et ester of acid, b p , 
266-8, p-Toluidide of 
acid, 151 

HCl salt of amine, 241, 
208 

Me ester of acid, 68-9, 
N-Acetyl deriv of 
amine, 159-60 

N-Acetyl deriv ,248, 
Me ester of acid, 36-8, 
Et ester of acid, b p 
294, Fe/AcOH Ben- 
zonitrile, b p 190 + 
N H, 

Picrate, 176-7 d , Me 
ester of acid, 72, lgr 

HCl salt of amine, 248- 
50, N-Acetyl denv of 
amine, 134-5 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
b) Solids (Listed in order o f  increasing m.p.)* (Continued) 

Derivatives of the corresponding acid 
RCN - RCOOH 

Derivatives of the corresponding 
amine RCN - RCH,NH, 

Meltins 
point, 
*c 

Boiling 
point 
-c 

- 
Benzyl 
thiu 
onium 
hloride 

- 

Am 

- 

I87 

130 
a! 

260 

I67 

%on 
14f 
dl 

I82 
I62 

194 

186 

181 

192, 

170 

mon 
141 
dl - 

- 
Ben- 
zene 
ilfon 
mide 
- 

- 

Name Acid Miscellaneous 

2.4,6-Trimethylhenzo- 
nitrile 

a-Aminobenzyl cyanide 

55. bz 

55 

55 6 

Pet 
eth 

56 6 

57-8 

58 (14; 

58 9 

61 2 
61 2 

61-2 

64 

65, sut 

65 

55 6 

56 62 

66 

66 57 

- 

Me ester of acid, b p 
241 TIn 

N-Acetyl deriv , 130-8, 
et ac pet eth N 
Benzoyl deriv , 15 1 
Picrate, 160- 1 ,  ye1 

NH. salt, 183 Cyanoform (Tricyano 
methane) 

M p of amine. 27 N- 
Acetyl deriv of amine 
137 

Succinonitrile 

Me ester of acid, 147 
M p of amine, 88, HCI 
salt of amine, 185. 
Ha PtCl. salt of amine. 
193 

Di-Me ester of acid, 
b p  200 

d.1-23-Dimethyl- 
succinonitrile 

N-Acetyl deriv of 
amine. 96. H, PtCIÃ salt 
of amine, 210 

Me ester of acid, b p 
132". n g  of amine 
1 5738. HCl salt of 
amine. 28 1 2 4 3 

Me ester of acid, 90  Et 
ester of acid, 49 50 

Me ester of acid, 58. n$ 
of amine 1 5690, HCI 
salt of amine, 300 

Acid + cone HCI at  
180 -> rrans isomer. 300 

Di-p-toluidide of acid, 
217 

M p of amine, 60 N 
Acetyl deriv of amine, 
126, Methiodide denv 
of amine, 168. a1 

Amide, 119 20, Anilide, 
198 9, Warming with 
benzaldehyde - a- 
cyanocinnamic a c  , 180, 
M p of amine, 200, 
HCI salt of amine, 123 

NH3 - Diethylcyano- 
acetamide, 121 

4-Methoxycinnamo- 
nitrile 

3.5-Dichlorobenzo- 
nitrile 

m-1.4-Dicyanocyclo- 
hexane 

Bromnmalononitrile 

2-Naphthonitrile (2- 
Cyanonaphthalene) 

Cyanoacetic acid 

2-Cyano-2-ethylbutyric 
acid (Diethylcyano- 
acetic acid) 

*Derivative data given in order m p .crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  

Name 

2.4-Diphenylglutaro- 
nitrile 

4-Chloro-2-totunitrile 
1-Cyanoacenaphthene 
(Acenaphthene 1- 
carbonitrile) 

Phenylmalononitrile (a- 
Cyanobenzyl cyanide) 

6-Nitro-2-tolunitrile 
(4-Hydroxyphenyl) 
acetonitrile (4-Hy- 
droxybenzyl cyanide) 

5-Bromo-2-tolunitrile 
a-Bromo-2-tolunitrile 
(2-Cyanobenzyl 
bromide) 

2.2-Diphenylglutaro- 
nitri le 

(2-Aminophenyl)aceto- 
nitrile (2-Aminobenzyl 
cyanide) 

1,2,2,3-Tetramethyl- 
cyclopentene-l-carbo- 
nitrile (Campholic 
nitrile) 

Dicyanodimethyl amine 
(Bis(cyanomethyl) 
amine) 

Diphenylacetonitrile 
(a-Phenylbenzyl 
cyanide) 

bCyano-N.Ndimethy1- 
aniline 

1-Cyanoisoquinoline 
4-Cyanopyridine 

i -Chloro4toluni tr i le 
(4-Cyanobenzyl 
chloride) 

2,s-Diphenylvaleronitrile 

Melting 
point, 

OC 

b) Solids (Listed in order o f  increasing m.p.)* (Continued) 

Boiling 
point. 
-c 

Derivatives of the corresponding acid 
RCN - RCOOH 

Derivatives of the corresponding 
amine RCN - RCH.NH, 

Acid 

2 forms 

(a) 
164-5 
w . (b) 
185-6 
chl - 
Pet 
eth 

132, w 

172 
161 

152 3 

I84 
148-50 

I87 
147 

195-7, 
183 

119 

208 9 

106 

247 5, 
225d 

148 

242 5- 
3 5 

161 
315 

203 

80- 1, 

Igr 
175, w 

- 

- 

Amide 

- 

124 

183 

233 

163 
175 

180 

1 -mono 
142-4 

33 

133 

30 

it 143 

168 

'06 

155-6 

173 

190d 

- 

- 
Ben- 
zene 
ulfon 
imtde 
- 

Miscellaneous 

Di-HCI salt ofamine, 
3 19 20. iso-PrOH 

HCl  salt o f  amine, 169, 
H,F'tCI, salt o f  amine, 
219 

Me ester o f  acid, 66 
\cetate, 49 50 M p o f  
amine, 160 I 

Me ester o f  acid, 32 0- 5 

\nhydride o f  acid, 134, 
m i d e  o f  acid, 158 9 

S-Acetyl deriv , 120, 
Benzamide, 175-9, 
N-Acetyl deriv o f  acid, 
158 

Me ester o f  acid, 46 5 
7 5, HC I  salt o f  amine 
240 2 

Â¥^-Nitros deriv ,43, N- 
Benzoyl deriv , 131 2, 
Tr i -HCl  salt o f  amine, 
233 

M p o f  amine, 42 3 5, 
HBr  salt ofamine, 
205 7 

Ue ester o f  acid, 102, 
HCI  salt o f  amine, 212 

4Cl salt, 199, HAuC14 
salt. 208 10 

4,PtC16 salt o f  amine, 
226 

Ixime, 99-101, w . Semi- 
carbazone o f  acid, 265, 
Phenylhydrazone o f  
acid. 164 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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TABLE XXI. ORGANIC DERIVATIVES OF NITRILES 

- 

No 

- 
102 

103 

104 
105 

106 

107 

108 

109 
110 

Ill 

112 

113 

114 

115 

116 

117 
\\s 

119 
120 

121 

122 

123 

124 

125 - 

Name 

5-Nitro-3-tolunitrile 

Benzoylacetonitrile 

i-Chloro-2-tolunitrile 
Gcyanoquinoline 

!-Nitro-3-tolunitrile 

2,3,4,5-Tetrachloro- 
benzonitrile 

t-Cyanobiphenyl 

-Aminobenzonitrile (4- 
Cyanoaniline) 

I-Cyano-2-phenylacrylo- 
nitrile (Benzalmalono- 
nitrile) 

5-Bromo-2,4-dimethyl- 
benzonitrile 

!-Cyanotr~phenyl- 
methane 

5-Cyanoquinoline 

Phenylcyanoacetic acid 
!-<N-Aniline)-propio- 
nitrile 

2,4-Dibromobenzonitrile 
9-(2-NitrophenylÃˆ 
acrylonitrile 

5-Chloro-2-nitro-4- 
tolunitrile 

X-Bromo-3-tolunitrile 
(3-Cyanobenzyl 
bromide) 

4-Nitro-3-tolunitrile 

Melting 
point, 
-c 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

- 
Boiling 
point 
-c 

Derivatives of the corresponding acid 
RCN - RCOOH 

Derivatives of the corresponding 
amine RCN - RCH,NH, 

Acid 

19 

03-4d 

02 
87 

23 

94 5 

28 

42 
37-8 

38 

35-6d 

30- 1 

52 

12 

16 

62, w 

74 
s 
146-7. 
ye1 , 
trans 
240 
80- 1 

55-6 

34 

84-5, 
w 
57 - 

Amide 

- 
5 1 

13 

67 
71-3, 
w 
92 

07 8. 
acet - 
al 
23 

00 
67-8, 
chl - 
k r  

82 9 

1 

189-90 

97 5- 
8 5 

38 5- 
9 0, 
120-5 

44 

98 
85 

76-7 

36 

33, 123 - 

08 

97, al 

79, 
chl - 
Pet 
eth 

27. al 

55, al 

- 

- 
Benzyl 
thiu- 
aniurn 
iloride 

- 
Ben- 
zene 
ilfon. 
nude 
- 

Miscellaneous 

Me ester o f  acid, 81-2, 
E t  ester o f  acid. 55, al 

Carbazone o f  acid, 125, 
H C l  salt o f  amine, 128 

Me  ester o f  acid, 104 
Et ester o f  acid, 38 b p 

175-7' 
Me  ester o f  acid, 74. me 
al 

M p o f  amine 90 1 

Me ester o f  acid, 1 17 8, 
M p o f  amine, 128 HC1 
salt o f  amine. 308 10 
282 

N-Acetyl denv ,205, N- 
Benzoyl deriv , 170 
Picrdte, 150 

Di-Me ester o f  acid. 44 
Di-Et ester o f  acid. 32 

Me ester o f  acid, 98, me 
al 

Picrate, 241, Styphnate, 
241d , yel HC1 salt 
248, ye1 , Me  ester o f  
acid, b p 128-32" ' 

M e  ester o f  acid, b p 94' 

Amide, 147, Anilide, 136 
Et ester o f  acid, b p 272 

M e  ester o f  acid, 33 
Et ester o f  acid, 60 

M e  ester o f  acid, 78 9, 
me al  

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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I Name 

Methylglutaromono- 
nitrile) 

4-Chlorobenzonitrile 
9-Phenanthrylaceto- 
nitrile 

3.5-Dibromobenzonitrilt 
2-Chloro-3-nitrobenzo- 
nitrile 

2-Hydroxybenzonitrile 

133 

134 

135 

4-Chloro-2-nitrobenzo- 
nitrite 

4-Cyanotriphenyl- 
methane 

4-Chloro-3-nitrobenzo- 
nitrile 

136 
137 

138 

4-Bromo-l -naphtha- 
nitrile (I -Bromo-4- 
cyanonaphthalene) 

4-Bromo-2.5-dimethyl- 
benzonitrile 

5-Nitro-3-tolunitrile 
2.4-Dinitrobenzonitrile 

3-Nitro-4-tolunitrile 
2-Cyano-3-phenyl- 
propionic acid 

3-Cyanophenanthrene 

139 2.3.3-Triphenylpropio- 
nitrile 

TABLE XXI. ORGANIC DERIVATIVES O F  NITRILES 

145 
146 

147 

148 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

4-Nitro-2-tolunitrile 
6-Chloro-3-nitrobenzo- 
nitrite 

5-Bromo-3-nitro-2- 
tolunitrile 

2-Nitro4tolunitrile 

- 
Melting 
point. 
*c 

- 
95 6, w 

96 

96.94 
96 5-7 

97, sub 
97-101 
Pa Ye 

98 

w 

100, me 
at 

100 I 

101 
101 2, 
75 

102 

102, me 
al 

102 

102-3 

103-4 

104 5 
104 5, 
a1 

105 
105-6 

106-7 

107, pa 
ye1 

107, 
I O -  
3 

I08 

- 

- 
Boiling 
point, 
-c 

- 

'23.95' 

- 

Derivatives of the corresponding acid 
RCN - RCOOH 

Acid 

Amide 

- 
dl 

175 6 

266 

179,17 
250-2 

187 

133 

172 

I56 

153 
225 

233 4, 
227-8 

213 

181 

'09- 10 

164-5 
'03-4 

173 4 
I78 

'35 

166 

'32-3, 
226 

198-9, 
195 - 

Anilid 

- 

313-4 

194 

135 

196, 
ac a 

131 

216 7 

218 

- 
* Derivdtive ddta given in order m p , crystdl color, solvent from which crystallized 
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- 
i-Benzy 
thiu- 

ronium 
:hloride 
- 

178, 
182 

Derivatives of the corresponding 
amine RCN - RCH,NH, 

Amine 
Benz- 
amide 

- 

1 40 

67 

- 
Ben- 
zene 
ulfon 
imidt 

Miscellaneous 

Di-p-toluidide 01 acid, 
74 5, H,PtCl. salt of 
amtne 202 3 

Me ester of acid, 63 
Me ester of acid, 70 Et 
ester of acid, b p 3 14d 
D;'' 1 1052.n"" 

I 53716 0-Benzoyl 
deriv , 106, pet eth , 
M p ofamme, 125, 
129, H,PtCl.salt of 
amine 197d HI salt of 
amtne, 184 

Me ester of acid. 42-3 

Me ester of acid, 83 
HCl salt of amine, 
227 8 

Arnide, 130, Di-Me 
ester of acid, 35 6 

Me ester of acid, 162, 
HCl salt of amine, 269 
72 

Methtodide, 216, 
HAuCl. salt. 232 Di- 
HCl salt of amine, 
255d 

Me ester of acid. 42 

Me ester of acid, 84-5 
Me ester of acid, 70, 

Hydrazide ofacid, 
231 3 

Me ester of acid, 69 
Me ester of acid, 73 . 

M p ofamine, 108 5 
HCI salt ofamine, 294. 
N-Acetyl deriv of 
amine. 182 3 

Picrate of acid, 2 17-8 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
b) Solids (Listed in order of increasing map.)* (Continued) 

- 

Melting 
point 
*c 

- 

Boiling 
point 

OC 

- 

235 7 

a )  235 
40" 
b)210 
2'" 

Derivatives of the corresponding acid Derivatives of the corresponding 
amine RCN - RCH.NH, RCN - RCOOH 

- 
i Benzy 
thin 

ronium 
:hloride 

- 

Picrate 

- 

221 

- 
Ben 
zene 
ulfon 
mide 
- 

148-' 

Name Acid 
Benz- 
amide 

Miscellaneous 

Amide 

109 
109 10 

110 

110 

1 0  I 

112 

112 4. 
al 

113 

(a) 1 1 5 
a l 

115 6 
al 

I I6 

117 

117 9 

1 I8 
120 

120 I ,  
br , bz 

123 
113 

123-6 5 
124 

I26 

126 

I28 - 

259 6C 
151 2 
pa ye 

I46 

223-4, 
210 

219, b; 

25 1 

144, b; 
pet 
eth 

213-4 

:a) 152 
3 

b )  178 
Igr 

229 3C 

153 

180 

147 9 

140 
203 4 

MI, 
red, a 

252d 
228 

101 
147d 

136- 
7d 

245, 
ye1 , a  

I62 
132 

232-3 - 

242 3 
I58 

174 6 

235 6 

198 

189 90 

184 5 

I62 (+ 1 
H ,0 )  

197 8 
191 

197 8 

116 8. 
a l 

141-3 
I56 

224-5, 
red 

di 302 

di 200 
dl 200, 

206d 

260 

I I l , d l  

284 - 

Me ester of acid, 50 

HCI salt of amine, 248 
50 

4-Chloro-1-naphtho- 
nitrile (l-Chloro-4- 
cyanonaphthalene) 

5-Cyanoacenaphthene 
(Acenaphthene-5- 
carbonitrile) 

4-Bromobenzonitrile M p ofamine. 20 N- 
Acetyl deriv of amine 
113 

Me ester of acid. 97 5 
Et ester of acid, 72 

M p ofamine, 109 
(anh ), 95 (+ 1 H 2 0 )  
HCI salt of amine 195 
HI salt ofamine 198 
200 

2J-Diphenylvaleronitril< 
(2 forms) 

a-Bromo-4-tolunitrile 
(4-Cyanobenzyl 
bromide) 

(4-Nitrophenyl )aceto- 
nitrile (4-Nitrobenzyl 
cyanide) 

6-Bromo-3-nitrobenzo- 
nitrile 

(2-Hydroxyphenyl) 
acetonitrile (2-Hy- 
droxybenzyl cyanide) 

3-Nitrobenzonitrile 
4-Bromo-3-nitrobenzo- 
nitrile 

4-Cyanoazobenzene 

Me ester of acid, 54 Et 
ester of acid, 35 6 

0-Benzoyl deriv 50, 
Igr HCI salt of amine, 
155 

HCI salt of amine 224 

Me ester of acid, 123 4, 
o r ,  me al , Et ester of 
acid, 86-7, red, al 

Di-Me ester of acid, 
124 5 Di-Et ester of 
acid, 41 2 

2-Cyanohexanoic acid 
Dibromomalononitrile 
(Bromodicydno- 
methane) 

1-Cyanoanthracfne 

Di-Me ester, 67 

Me ester of acid, 108, 
ye1 , ac  a 

Me ester of acid, 127 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
b)  Solids (Listed in order of  increasing m.p.)* (Continued) 

Derivatives of the corresponding acid 
RCN - RCOOH 

Derivatives of the corresponding 
amine RCN - RCH.NH, 

Melting 
point, 
+c 

Boiling 
poin1, 

OC 

- 
Benzyl 
thiu- 
3nium 
iloride 

- 
Ben- 
zene 
ilfon- 
mide 
- 

Acid Miscellaneous Name 

Et ester o l  acid. 91 2 

5-Bromo-3-nitro4 
tolunitrile 

2.5-Dichlorohenzonitrile HCl  salt ofamine, IS 1 2. 
n g  ofarnine 1 5885 

Me  ester o f  acid 40 I, 
p-Nitrophenyl ester o f  
acid, 183 4 

Et ester o f  acid. 61 5-Bromo-2-nitro-4- 
tolunitrile 

2-Hydroxy-3-nitro- 
benzonitrile (2 Cyano- 
6-nitrophenol) 

4-Nitro-I-naphthonitrile 
(I-Cyano-4-nitro 
naphthalene) 

4-Acetamidohenzo- 
nitri le 

6-Cyanoquinoline 

Me  ester o f  acid, 132 
(94) al 

Me  ester o f  &id 107 8 

N-Mcthyldmide o f  acid, 
172, a1 

Me  ester o f  acid, 90 
HCI  salt o f  amme. 239, 
ng'ofamine I 6390 

M e  ester o f  acid, 7 1 2, 
al 

Apiolonitrile (2.5-Di- 
methoxy-3.4-methyl 
enedioxybenzonitrile) 

1-Nitro-2-naphthonitrile 
(2-Cyano-I-nitro- 
naphthalene) 

3,5-Dichloro-2-hydroxy 
henzonitrile 

trans-1.4-Dicyanocyclo- 
hexane 

3.3.3-Triphenylpro- 
pionitrile 

4-Cyano-2-phenyl- 
quinoline (2-Phenyl-4- 
quinohnonitrile) 

Phthalonitrile (0-Di- 
cydnobenzene) 

8-Nitro-2-naphthonitrile 
(2-Cyano-8-nitro- 
naphthalene) 

5-Chloro-2-naphtho- 
nitrile (5-Chloro-2- 
cyanonaphthalene) 

5-Chloro-1-naphtho- 
nitri le (5-Chloro- I - 
cyanonaphthalene) 

3.5-Dichloro4hydroxy- 
henzonitrile 

4-Nitrohenzonitrile 

Hot aq Bd(OH), - I -  
hydroxy-2 ndphthoic 
acid. 191 2 a1 

Me ester o f  acid 147 

Di -Me ester o f  acid, 7 1 

Me  ester o f  acid, 
120-1 5 

M p o f  amine >287 
H C l  salt o f  amine 
232 5 

N.N -Didcetyl deriv o f  
diamine, 146 

Et ester o f  &id, 121 Igr 

Me  ester o f  acid 8 1 
Et ester of acid 45 

E l  ester o f  acid. 42 

Acetate, 93 M e  ester o f  
acid, 122 

HCI  salt o f  amine, 
235-40 

E l  ester ofacid. 48 9 5-Bromo-1-naphtho- 
nitri le ( l -Bromo-5- 
cyanonaphthalene) 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  OF N I T R I L E S  

Name 

naphthalene) 

3-Cyano-3-phenylpro- 
pionic acid 

2-Cyano-2-propylvaler- 
amide (Dipropyl- 
cyanoacetamide) 

3-Chloro-4-hydroxy- 
benzonitrile 

5-Chloro-2,Uinitro- 
benzonitrile 

&Benzamidobenzonitrile 
(N-Benzoylanthra- 
nilonitrile) 

5-Bromo-2-hydroxy- 
benzonitrile 

i 1-2.3-Diphenyl- 
succinonitrile 

Isophthalonitrile 
(m-Dicyanobenzene) 

2-Hydroxy4nitrobenzo- 
nitrile (2-Cyano-5- 
nitrophenol) 

/ 14Cyano-3,Ui- 
phenylbutyric acid 
(d 1-2,3-Diphenyl- 
glutaromononitrile) 

1-3-Carboxy-2.2.3-tri- 
methylcyclopentyl- 
acetonitrile 

5-Chloro-2-hydroxy- 
benzonitrile (4-Chloro- 
2-cyanophenol) 

2.3-Diphenylcinnamo- 
nitrile (Cyanotrt- 
phenylethylene) 

1.7-Dicyanonaphthalene 
4.4'-Dicyanodiphenyl- 
methane 

Z,2'-Diphenic acid mono- 
nitrile (2-Carboxy-2'- 
cyanobiphenyl) 

5-Nitro-2-naphthonitrile 
(2-Cyano-5-nitro- 
naphthalene) 

Melling 
point 
.c 

- 
148 5 

150 

153 

155, 
sub1 

155 

156 

156 

158-9 

1 60 

161 5 
2 0 

160 I, 

162 3, 
bz 

164 

165-7 

166 7. 
162-3 

167, al 
169 

170 2, 
bz 

172-3 

b) Solids (Listed in order of increasing m.p.)* (Continued) 

Boiling 
point 
*c 

- 

'15 81Â 

108 9 

Derivatives of the corresponding dcid 
R C N  - R C O O H  

Acid 
- 

Amide 

- 
I96 

i i  214 

208 5 

180-2 

212 

218 9 

232 

11 280 

192 4 

nono 
200-5 
d ,a1 

!33, 
PhNO: 

126 

223 

nono 
193, di 
212 

261-3, 
br -ye1 

- 

Derivatives of the corresponding 
amine RCN - RCH.NH, 

Ben<- 
amide 

- 

Ben 
zene 
uiron- 
mide 

Miscellaneous 

M p of amine, 120 HCI 
salt of amine, 25 1 3 
N-Acetyl deriv amine 
135-6 

Di-Me ester of acid. 55, 
al , Imide of acid, 88- 
90. M p of amine. 209 
HCl salt of amine. 203, 
N-Acetyl deriv of 
amine. 65 

Me ester of acid. 83 
Hydrazide of acid. 204 

Me ester of acid. 106 7. 
Et ester of acid. 77-8 

Me ester of acid. 100 
Et ester of acid 98 

0-Acetyl deriv of acid, 
60 

Benzoate, 122, yel , al , 
Et ester of acid, 84-5 

Et ester, 99- 100, al , 
Imide of acid. 225-9, 
aq al 

a jo  +64 41, Me ester, 
77, Et ester, 58 

Me ester of acid, 84 

Di-Me ester of acid, 
81 2 

Di-Me ester of acid, 74. 
Me ester, 110. Et 
ester, 91-2 

Me ester of acid, 1 12, 
ye1 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  N I T R I L E S  
b) Solids (Listed in order of increasing m.p.)* I Continued) 

- 
Melting 
po1ni 
*c 

Dcrivdiiv~s of the corresponding 
&mine RCN - RCH.NH, 

Boiling 
point 
-c 

- 
-Bcnzv 
ihiu 

ronium 
Â¥blond 

Ndmc mine 
ten; 
mide 

- 

fi 18. 

Amide 

9-Cyanoanthracene (9- 
Anthrdcenecarbo- 
nitrile) 

2.3-Dicyanopvridine 

Me ester of acid, 11 1 .  
M p ofamine, 90 

1.3-Dicy anonaphthalene 

3-Cyanocoumarin 

2-Cyanocinnamic acid 

Me ester of  acid, 1 16 7 
Et ester of dcid. 64 

NH, - 2-Cyanocinnam- 
amide, 123 Me ester 
of nitrite 89 Di-Me 
ester of acid. 44 5 

NH, - 2-Cyanobenz- 
amide, 173 Me ester 
5 1 Et ester, 70 65 

2-Cyanobenzoic acid 

,2-Dicyanonaphthalene 
2-Hydroxy-5-nitrobenzo 

nitrile (2-Cyano-4- 
nitrophenol) 

Tetracyanoethylene 

p-Nitrobenzoyl ester of 
acid, 1 15 

n g  I 560 D' I 348 
N.N Dimethylaniline - N,N-dimethyl4-tri 
cyanovinylaniline 
173 5, ac a Anthra 
cene - adduct. 268 70, 
acet 

Me ester of  acid, 109- 
10. Et ester of acid. 93 

5-Nitro-1-naphthonitrile 
(I -Cyano-5-nitro- 
naphthalene) 

1.4-Dicyanonaphthalene Di-Me ester of acid. 67 
Di-Et ester of dad.  64 

Di-Me ester of acid. 99 
Di-Me ester of dcid, 

114 5 Di-El ester of  
acid, 123-4 

NH, - 3-Cydnobenz- 
amide, >300 Me ester, 
65, Et ester, 56 

NH? - 4-Cydnobenz- 
amide, 223. Me ester. 
62. Et ester, 54 

N,N'-Dtacetyl deriv of 
diamine, 225 

Di-Me ester of dcid. 
102 3, Di-Et ester of 
acid, 58 60 

Dt-Me ester ofdcid. 2 14 
224. Di-Et ester of 
acid, 1 12, Hedting dcid 

3-Cyanobenzoic acid 

4-Cyanobenzoic acid 

Terephthalonitrile (p- 
Dicyanobenzene) 

1,8-Dicyanonaphthalene 

with lime + biphenyl, 
7 1 

m i d e  ofacid, 196 8, 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I .  O R G A N I C  D E R I V A T I V E S  O F  M T R I L E S  
b)  Solids ( Listed in order o f  increasing m.p. ) *  (Continued) 

Melnng 
N o  Name point 

-c 

233 I-Cyano-9,lO-anthra- 247, 
quinone ye1 , 

ac a 

1 Derivdiive\ of the corrcy~ond~np d a d  Dcrivdl ives of the corrcspondmp 
RON - R c o o H  1 ,mine R c N  - R c H , N H 7  

- 

Anilide 

- 

288-9, 
Pa 
ye1 , 

PhNO 

- 

Me ester of acid, 189, 
ye1 , Et ester of acid, 
169, yel 

mide  of diacid. 275 
Di-Me ester of acid 

135-6 
Di-Me ester of acid. 191 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLES XXII AND XXIII

The mam derivatives of the sulfomc acids are obtained by converting them to the corresponding sulfonyl
chlorides Hence sulfomc acids and sulfonyl chlorides are often identified through the same derivatives

Sulfonyl chloride

RSOjNa + PC15 — RSO2CI + POCI3 + NaCl

Sulfonyl
chloride

From the sulfomc acid or its sodium or potassium salt with phosphorus pentachlonde without solvent
For directions and examples see Cheroms, p 638, Lmstead, p 89, Shrmer, pp 268, 270. Vogel, p 553,

Wild, p 161

Sulfonamide *

RSOjNa -- RSO2C1 —
 l -̂» RSO2NH2

Sulfonyl Sulfon
chloride amide

From the sulfonyl chloride (prepared from the acid or its salt) and concentrated aqueous ammonia solution
For directions and examples see Lmstead, p 49, Shrmer, pp 268,270 Vogel, p 553, Wild, p 161
From the sulfonyl chloride, aqueous ammonia and ammonium carbonate
See Cheroms, p 639

Sulfonamlide *

RSOjNa — RS02C1 - • RSO2NHC6H5 + NaCl
NaOH

Sulfonyi Sulfonamlide
chloride

From the sulfonyl chloride (prepared from the acid), aniline, and sodium hydroxide
For directions and examples see Lmstead, p 89, Wild, p 161
From the sulfonyl chloride and aniline
See Vogel, p 553

Sulfon-p-toluidide *

RSO3Na — • RSO2Ch P'C 3 — -- ^— • RSO2NHC6H4CH r /> + NaCl
NaOH

Sulfonyl Sulfon /Moluidide
chloride

From the sulfonyl chloride, p-toluidme and aqueous sodium hydroxide
For directions and examples see Vogel, p 553

Sulfon- 1 -naphthylamtde *

RSO3Na — RSO2C1 _±£]LH7NH2 > RSO2NHC ]0H7-1 + NaCl

Sulfonyl Sulfon- 1 -
chloride naphthylamide

From the sulfonyl chloride (prepared from the acid) and 1-naphthylamine in benzene
For directions and examples see Cheroms, p 639

S-Benzylthiuromum salt *

RSO3Na + [C6H5CH2SC(NH2)2]+Cr -» [C6H5CH2SC(NH2)2]+RS(V + NaCl
S-Benzylthiuromum chloride S-Benzylthiuromum sulfonate

From the sodium, potassium or ammonium salt of the sulfomc acid and S-benzylthiuromum chloride in
water

For directions and examples see Cheroms, pp 635, 636, Lmstead. pp 15,89 Shrmer, p 269, Wild, pp 149,
159, E Chambers and G. W Watt, J Org Chem , 6, 376 (1941), E Campaigne and C M Suter, J Amer
Chem Soc,64, 3040(1942), S Veibel, J Amer Chem Soc,f>7, 1867(1945)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XXII AND XXIII (Continued) 

From sodium or potassium sulfonate and S-benzylthiuronmm chloride in alcohol 
See J J Donleavy, J Amer Chem Soc ,58, 1004 (1936) 

Anilinium salt * 

R S 0 3 N a  + C6HsNH2 + HC1 -  ̂ [ c ~ H ~ N H ~ ] + R s o ~ -  + NaCI 

Anilinium sulfonate 

From the sodium or potassium salt of the acid, aniline and hydrochloric acid in water 
For directions and examples see Cheronis, p 637, 0 C Dermer and V H Dermer, J Org Chem , 7, 581 

(1942) 

p-Toluidinium salt * 

R S 0 3 N a  + p-CH3C6H4NH2 + HC1 -  ̂ [ p - ~ ~ 3 ~ 6 ~ 4 ~ ~ 3 ] + ~ ~ ~ 3  + NaCI 

p Toluidinium sulfondte 

From the sulfonic acid and p-toluidine 
For directions and examples see Shriner, p 269 
From the sodium, potassium or  ammonium salt with p-toluidine orp-toluidine hydrochloride in water 
See Shriner, p 269, Vogel, p 555, 0 C Dermer and V H Dermer, J Org Chem, 7, 581 (1942), A D 

Barton and L Young, J Amer Chem Soc ,65,294 (1943) 
From the sodium, potassium, ferric or barium salt (after boiling with sulfuric acid) with p-toluidine and 

hydrochloric acid 
See Cheronis, p 637, Fieser, J Amer Chem Soc ,51,2460 (1929) 

o-Toluidinium salt * 

R S 0 3 N a  + o-CH3C6H4NH2 + HC1 + [ O - C H ~ C ~ H ~ N H ~ ] + R S O ~ -  + NaCI 

0-Toluidinium sulfonate 

From the sodium or  the potassium salt of the sulfonic acid with o-toluidine and hydrochloric acid in water 
For directions and examples see Cheronis, p 637, 0 C Dermer and V H Dermer, J Org Chem , 7, 581 

(1942) 

Phenylhvdrazinium salt * 

R S 0 3 H  + C6HsNHNH2 -  ̂ [ C 6 ~ 5 ~ ~ ~ ~ 3 ] + ~ ~ 0 3 -  

Phenylhydrazinium 
sulfonate 

From the sulfonic acid with phenylhydrazine in water-alcohol 
For directions and examples see Wild, p 159, P H Latimer and R W Bost, J Amer Chem Soc , 59, 2500 

(1937) 

Phenols by KOH fusion 

ArS0,Na + NaOH -  ̂ ArOH + Na2S03 

Phenol 

By fusion of the sodium arylsulfonate and sodium hydroxide in a nickel crucible 
For directions and examples see Vogel, p 552 
By fusion of the sodium arylsulfonate, potassium hydroxide and zinc dust 
See Linstead, p 89 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXII. ORGANIC DERIVATIVES O F  SULFONIC ACIDS 
a Listed in order of  increasing m.p. of  the corresponding sulfonamide* 

Name 

Propane-1-sulfonic acid 

Ethane sulfonic acid 

Propane-2-sulfonic acid 

Heptane-1-sulfonic acid 

2,4,5-Trimethoxybenzene sulfonic 
acid 

Methane sulfonic acid 

Hexadecane-1-sulfonic acid 
(Cetyl sulfonic acid) 

10-Bromocamphor-3-sulfonic acid 
Benzyl sulfonic acid 

3-Toluene sulfonic acid (3- 
Methylbenzene sulfonic acid) 

3-Hydroxynaphthalene-2-sulfonic 
acid 

Py ridine-3-sulfonic acid 

2.6-Dimethy lbenzene sulfonic 
a c i d  
24 N-Methylamino)benzene 
sulfonic acid 

lndane-4-sulfonic acid 
2-Phenylethane-1-sulfonic acid 
4-Formy lbenzene sulfonic acid 
(Benzdldehyde-4-sulfonic 
acid) 

2-Methylnaphthalene-1-sulfonic 
acid 

4-Fluorobenzene sulfonic acid 

l-Chloro-3-methylbenzene 
sulfonic acid 

3-Chloro-4-methoxyhenzene 
sulfonic acid 

3-Ethoxybenzene sulfonic acid 
D-Camphor-10-sulfonic acid 
l-Fluoronaphtha1ei~-6-sulfonic 
acid 

DL-Camphor-S-sulfonic acid 
<-Methyl-4-nitrobenzene sulfonic 
acid 

Whloro4methylbenzene 
sulfonic acid 

l.5-Dimethylbenzene sulfonic acid 

Melting 
point 
-c 

i-Benzy 
thiuro 
mum 
salt 

-Tolui- 
Jinium 

salt 

- 
Ani- 

liniurr 
salt 

- 
1 Totui- 
Jinium 

salt 

- 

3 

08 

*Hcri\.itivc d.ita given in order m p . crystal color, solvent from which crystallized 

37 1 

Sulfonyl 
chloride 

1 p 180 

ID 171 

1 p 79" 

16 

130 

1 p 602' 

54 

37 
J2 3, eth 
bz 

12 

112 

Hydro- 
chloride, 
141-4d 

I9 

i3 3 5  
13 

3-5 

6 (30) 

15 

2 

8 
87 
7, chl  

06 
0 

8 

4 (go), 
bz - 

Sulfon- 
amide 

52, eth 

60, et h 

60. eth - 
pet eth 

75 

76 

90 

97 

100 2 
105, w , al 

108, al 

110 

1 0  I 

1 13 (96) 

1145 5 5  

18-9, w 
122 
122-4 

124 

125(123), 
w 

128 

131 

131 
132 
133 

133-5, w 
133 5 

134 

135. al  

- 
Sulfon- 
amlide 

- 

170 

100 

102. al  

96, al 

145 

77 

12 

21 
29 

16 

19. al 

- 
Sulfon- 
I-naph- 
hylamid 

- 
$4 

56 

134 

125-6 

166 
(146)- 
ye1 , al 

Miscellaneous 

Phenylhydrazine 
salt, 204 5 

Phenylhydrazine 
salt, 182 8 

B p  159".D? = 

1 1877, noÂ = 
I 4332, m-T ui- 
dide, 109 

Phenylhydrazine 
salt, 100 0 5 

Phenylhydrazine 
salt, 193 5-4d 

Diethylamide, 29, 
Ethylamide, 65-6, 
Hydrazide, 13 1-2, 
Methylamide, 109- 
10, Phenylhydra- 
zme salt, 173 

Diethylamide, 49- 
50, Hydrazide, 94, 
me a1 

V-4-Toluene 
sulfonyl, 193 

\mide oxime, 185, 
Dimethylamide, 
134-7, Di-0-ace- 
tate, 86-7 5, Chlo- 
ride diacetate, 
111-3 

iulfonyl bromide, 
67 5 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a ) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 

Name 

Indane-5-sulfonic acid 

D-Camphor-8-sulfonic acid 

4-Toluene sulfonic acid (4- 
Methylbenzene sulfonic acid) 

2.4-Dimethy lbenzene sulfonic acid 

4-Vinylbenzene sulfonic acid 
(4-Styrene sulfonic acid) 

3.4-Dichlorobenzene sulfonic acid 
2-Bromonaphthalene-1-sulfonic 

acid 
2,4,6-Trimethylbenzene sulfonic 
acid 

3-Aminobenzene sulfonic acid 
(Metanilic acid) 

D-Camphor-2-sulfonic acid 

4-Methylnaphthalene-2-sulfonic 
acid 

3.4-Dimethylbenzene sulfonic acid 
4-Chlorobenzene sulfonic acid 
4-Methvl-3-nitrobenzene sulfonic 
acid 

3-Bromocamphor-8-sulfonic acid 

5-Chloro-2-methylbenzene 
sulfonic acid 

4-Bromo-3-methylbenzene sulfonic 
acid 

4-Methoxy-3-nitrobenzene 
sulfonic acid 

3-Chlorobenzene sulfonic acid 
2.5-Dimethylbenzene sulfonic acid 
Naphthalene-I-sulfonic acid 

4-Ethoxybenzene sulfonic acid 
4.6-Dichloro-2.5-dimethylbenzene 
sulfonic acid 

3-Bromo-4-methylbenzene sulfonic 
acid 

Benzene sulfonic acid 

2-Aminobenzene sulfonic acid 
(Orthanilic acid) 

2-lodonaphthalene-I-sulfonic 
acid 

2.6-Dichloro-4-methylbenzene 
sulfonic acid 

2-Chloro-5-methylbenzene 
sulfonic acid 

!-Toluene sulfonic acid (2- 
Methylben~ene sulfonn, acid) 

1-Benz: 
thiuro 

mum 
salt 
- 

81-2 

46 

48 

08 
75 

84 
37 

I 8  

32 

70 

7 Tolui 
diniurn 

salt 

An1 
linium 
salt 

- 

38 

22 3 
09 

06 7 

83 

10 

18 

a Tolui 
diniurn 

salt 

- 

90 

53 4 
28 

37 

If, 

- 

Sulfonyl 
chloride 

6-7, eth 

38, (MS 
+ I28 7 
i n  chl ) 
I.eth 

4 

24(19) 
7 

6 

8 

24-5, eth 

2 
3 
6 

36 7 

4(21) 

0 

6 

4 6 

8 (66) 

9 
I 

3 

I 5  

10 

5 

6 

0 

Sulfon- 
amide 

135 5 6, 
at 

137, (la1 b3 
+93 6 i n  

a1 ) 
anh 

1385 9, 
dihyd 
105 

139 (1 37) 

139 40 

140(135) 
140 

142 

142 

4 3  

43 4, al 

44 
4 4  
144 5 

145 

45,aq dl 

46 

46 3 

48 
48 
50 

50 
50 

5 1 

53 (156) 

53 

54 

54-5 

56 

156 3 

- 
Sulfon 
anihde 

- 
29. a! 

03, 
eth -dl 

10 

09 

24 

04 

12 

(152) 

75 

12 

(1 10) 

29 
30 5 

36, aq 
al 

- 

- 
Sulfon 
n a p h  
iylamid 

- 

57, al 

30 
53 

70 1 

- 

Miscellaneous 

'henylhydrazide, 
155, al . o-Tolui- 
dide, 110, aq ac 
a . Triethylam- 
monium salt, 65 

)imethylamide, 
62 3 

de ester 77, ([a], 
+98 6 i n  chi ) 

I-Xanthylsulfon- 
amide, 200 
i-Benzoyl deriv o f  
amide, 198, Hydro- 
chloride, 201 

ulfonyl bromide, 
b p 138'u, N- 
Xanthylsulfon- 
amide, 182 3 5 

*Dcriv.itive d.it'i given in order m p crystal color, solvent from which crystallized 

372 
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T A B L E  X X I I .  O R G A N I C  D E R I V A T I V E S  O F  S U L F O N I C  A C I D S  
a)  Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 

Benz 
hiuro 
mum 
salt 

v-Tolui 
dinium 

salt 

An1 
liniun 
salt 

Sulfonyl 
chloride 

Sulfon- 
amide 

Sulfon 
anilide 

Sulfon 
I naph- 
hylamid 

Miscellaneous Name 

3-Bromocamphor-10-sulfonic acid 
2.4-Dinitrobenzene sulfonic acid 

47 5 
106 8 

(hyd I 
130 

(anh 1 

74 

220 d 

02 3 
(88 9' 

.8 

'2, d 
with- 
out 
melt- 

" g  

'8 

(hvd ) 
4 1 

(anh ) 
44 

- 

65 
102 

106 

A 137 8 

100. bz 
A 89 91 

157 

65 6 

58 5 

75 

11 

76. eth 

13 5 

17 
>o 

>4 

13 

06 

10 

/I 45 

'1 20 

18 9 

16 

lydrazide. 110 

2-Methyl-4-nitrobenzene 
sulfonic acid 

Benzophenone-3.3'disulfonic 
acid 

dethyldmide. 106 
7, Dimethyldmide. 
118 9 

3-Nitrobenzyl sulfonic acid 
4.6-Dimethyl-2-hydroxy-1,3- 
benzene disulfonic acid 

2-Nitrodiphenylamine4sulfonic 
acid 

2-Ethoxybenzene sulfonic acid 'henylhydrdzide, 
132 3 

h l o r ~ d e  o f  N-acetyl 
deriv . 124 Chlo- 
r ~ d e  o f  N-chloro- 
dcetyl deriv ,87. 
Amide o f  N-acetyl 
deriv ,242 
anhydride, 114 5, 
Phenylhydrazide, 
I5 1 .  Ph ester, 82 
4-Acetyl. 214, 
Me  ester, 92 

8enzoylg~dnidme 
sdk.210 I1 

3-Methyl-2-nitrobenzene sulfonic 
acid 

3-Amino-6-methylbenzene sulfonii 
acid 

4-Chloro-2-nitrobenzene sulfonic 
acid 

4-Aminobenzene sulfonic acid 
(Sulfanilic dcid) 

3.6-Dichloro-2.5-dimethylbenzene 
sulfonic acid 

i-Aminonaphthalene-l-sulfonic 
acid 
4-Bromobenzene sulfonic acid 

5-Bromo-2-methylbenzene 
sulfonic acid 

2.3-Dimethylbenzene sulfonic acid 
5-Chloro-2-methyl-3-nitrobenzene 
sulfonic acid 

VNitrobenzene sulfonic acid 

t.6-Dichloro-2-methylbenzene 
sulfonic acid 

I-Chloronaphthalene-2-sulfonic 
acid 

I-Bromo-2-methylbenzene sulfonic 
acid 

Propane-1,3disulfonic acid 

t ester. 76 9 

p 157' ', Di-m- 
toluidide, 222. Dl.  
hydrazide, 105 

11-(N-ethy1)ani- 
lide, 128 9, dl 

Anisidide, 135 

'ropane-l,ldisulfonic acid 

Karboxybenzene sulfonic acid 
(3-Sulfobenzoic acid) 
I-Methy I-2-nitrobenzene 
sulfonic acid 
!,4-Dimethyl-3-nitrobenzene 
sulfonic acid 

*Derivative data given in order m p .crystal color, solvent from which crystallized 
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T A B L E  X X I I .  O R G A N I C  D E R I V A T I V E S  O F  S U L F O N I C  A C I D S  
a )  Listed in order o f  increasing m.p. o f  the corresponding sulfonamide* (Continued) 

Name 

2,s-Bimethyl-3-nitrobenzene 
sulfonic acid 

4-Nitrodiphenylamine-2-sulfonic 
acid 

3.4-Dibromobenzene sulfonic acid 

4-Chloro-3-nitrobenzene sulfonic 
acid 

3-Amino4methylbenzene sulfonic 
acid 

7-Chloronaphthalene-2-sulfonic 
acid 

4-Bromo-3-nitrobenzene sulfonic 
acid 

4-Hydroxybenzene sulfonic acid 
5-Methylnaphthalene-1-sulfonic 
acid 

4-Methylnaphthalene-l-sulfonic 
acid 

&Nitrobenzene sulfonic acid 

3-Chloro-2-methylbenzene 
sulfonic acid 

2,SDichlorobenzene sulfonic acid 

2,4,5-Trimethylbenzene sulfonic 
acid 

B-Aminonaphthalene-2-sulfonic 
acid 

5-Chloro-4-methyl-2-nitrobenzene 
sulfonic acid 

2.4-Dichlbrobenzene sulfonic acid 
&lodobenzene sulfonic acid 
Quinoline-8-sulfonic acid 

6-Chloronaphthalene-2-sulfonic 
acid 

5-Nitronaphthalene-2-sulfonic 
acid 

&Chloro-2-methylbenzene 
sulfonic acid 

4-Chloro-2,5-dimethylbenzene 
sulfonic acid 

Melt in 
point, 

OC 

- 
I28 

665  7 
(anh ) 

1 I8 
(anh ) 
68 
(leira- 
hyd ) 

115 

95 (109 
11), 
hyg 

50 72, 
72 
(anh ) 

93 7 
(> 10C 

112 

128 

36 

312 

1 18-9, 
ye1 

100 

- 

- 
-Benz) 
hiuro 
mum 
salt 

p Tolui 
dinium 

salt 

An1 
Iiniun 
salt 

a-Tolui 
dinium 

salt 

Sulfonyl 
chloride 

60 1 

102-4 

34 

40 I 

86 5 

55 7 

8 1 

80, Igr 

72, pet 
eth 

38 

61 2 

99 

55 
85 
124 

110 5 

125 

54 

50 

Sulfon 
amide 

172 3 

173 

175 

175-6, 
ye1 , al 
I76 

I76 

176 7 

176-7 
176-8 

177 

18O,SO% 
al 

180, w 

181 (186) 

181 

181 

I81 

I82 
183 
183 4 

183-4 

184, yel 

I85 

185 

Sulfon. 
anilide 

Sulfon- 
l-naph- 
hylamid 

Miscellaneous 

'4-Acetyl of chlo- 
ride, 144, N- 
Benzoyl of Chlo- 
ride, 196, N- 
Benzoyl, 203 

Me ester, 89, Et 
ester, 65 

4-Acetyl deriv of 
amide, 213, 
Benzoylguanidine 
salt. 214-6 

'icrate of Na salt, 
226 7, Me ester, 
96, Et ester, 73 
ile ester, 89, Et 
ester, 79, Sulfonyl 
bromide, 124 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 

N o  

- 
Ill 

112 

113 

114 
115 

1 I6  

117 

118 

119 

120 

121 

122 

123 

125 

I26 

127 

128 

130 

131 

133 

134 

Name 

2-Carboxy-5-methylbenzene 
sulfonic acid 

8-Chloronaphthalene-2-siilfonic 
acid 

2-Chloro-5-nitrobenzene sulfonic 
acid 

2-Bromobenzene sulfonic acid 
2.3-Dichloro-6-methylbenzene 
sulfonic acid 

2-Methyl-S-nitrobenzene sulfonic 
acid 

2-Chloro-4-methylbenzene 
sulfonic acid 
3.5-Dichloro-2-methylbenzene 
sulfonic acid 

6-Chloro-3-nitrobenzene sulfonic 
acid 

2,4-Dimethyl-%nitrobenzene 
sulfonic acid 

2-Methyl-S-nitrobenzene sulfonic 
acid 

4-Chloronaphthalene-l-sulfonic 
acid 

8-lodonaphthalene-1-sulfonic acid 
2.4-Diaminobenzene-1,s-disulfoni~ 
acid 
2,6-Dichloro-3-methylbenzene 
sulfonic acid 

4-Nitronaphthalene-l-sulfonic 
acid 

2-Chlorobenzene sulfonic acid 
5-Methylnaphthalene-2-sulfonic 
acid 

Phenanthrene-3-sulfonic acid 

2,4-Dibromobenzene sulfonic acid 

5-Nitronaphthalene-I-sulfonic 
acid 

4-Methylbenzene-2.4disulfonic 
acid 

3.5-Dichloro4methylbenzene 
sulfonic acid 

2,5-Dimethyl-6-nitrobenzene 
sulfonic acid 

-Benzy 
hiuro- 
nium 
salt 

7 T O ~ U I  
dinium 

salt 

Ani- 
lin~um 

salt 

- 
i Tolui 
dinium 

sail 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

375 

Sulfonyl 
chloride 

di 59 

94 

89-90, w 

51,eth 
49 

46 7 

46 (52) 

54 

90, eth 

98 

46 7 (44). 
eth -pet 
eth 

95 

115 
275 

19 5 

99 

28 5, eth 
120-2 

110-1 
(108) 

79, eth 

165 d 

54 (561, 
et h 

59 

l 10. eth - 
pet -eth 

Sulfon- 
amide 

185 

185-6 

185 6, w 

186, w 
186 

186 

186 

186 

186, w 

187(179) 

I87 

I87 

187 
I87 

188 

188 

188 
188 9 

190 

190 

190 5-1 5 

A 1905- 

191 

192.50% 
al 

- 

- 
Sulfon- 
anilide 

- 
Sulfon- 
l-naph- 
lylamid 

Miscellaneous 

Nitrile o f  the sul- 
fonyl chloride, 67, 
lgr , NH. salt o f  2- 
amide, 186 (mono- 
hyd ) 

Et ester, 92 

Sulfonyl fluoride, 
109-10 

kfe ester, 83, Et 
ester, 104 

Ae ester, 119-20, 
al , Et ester, 107 8 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 

Name 

Quinoline-6-sulfonic acid 
3.4-Dicarboxybenzene sulfonic 
acid (4-sulfophthalic acid) 

2-Nitrobenzene sulfonic acid 
Phenanthrene-9-sulfonic acid 

2-Carboxybenzene sulfonic acid 
(2-Sulfobenzoic acid) 

4-Bromonaphthalene-l -sulfonic 
acid 

2,5-Dibromobenzene sulfonic 
acid 

7-Methylnaphthalene-l-sulfonic 
acid 

5-Fluoronaphthalene-l-sulfonic 
acid 

Acenaphthene-3-sulfonic acid 

2,5-Dimethyl-4-nitrobenzene 
sulfouic acid 

8-Chloronaphthalene-l-sulfonic 
acid 

4-Chloro-3-methyl-5-nitrobenmne 
sulfonic acid 

5-Amino-2-hydroxybenzene 
sulfonic acid (4-Aminophenol- 
2-sulfonic acid) 

4-Nitrobenzyl sulfonic acid 
Anthraceue-1-sulfonic acid 
S-Methylnaphthalene-2-sulfonic 
acid 

4-lodouaphthalene-1-sulfonic 
acid 

4-Fluoronaphthalene-I-sulfonic 
acid 

4-Aminonaphthalene-1-sulfonic 
acid (Naphthionic acid) 

l-Amino-2-nitrobenzene sulfonic 
acid 

Retene-6-sulfonic acid 

2.6-Dimethyl4hydroxybenzene- 
1,3disulfonic acid 

t-(N-methy1amino)benmne sulfoni 
acid 

5-Chloronaphthalene-l-sulfonic 
acid 

I-Nitronaphthalene-2-sulfonic 
acid 

2,5-Dichlorobenzene-I ,3disulfoni 
acid 

- 
-Benzy 
hiuro- 
mum 
salt 
- 

'06 

95 

- 
o-Tolui 
dinium 

salt 

- 
An1 

linlum 
salt 

- 

65 

8 4  6 

202) 

; Tolu1. 
dinium 

salt 

- - 

Sulfonyl 
chloride 

9 1 
167-70 d , 
eth 

69 
127 

79, pet 
eth ,40, 
eth 

87 

71,pet 
eth -eth 

96 

122-3 

113-4 

75 

101 (96 8) 

52 

90 
90 
97 8 

124(121) 

86, chl 

59-60 

146-7 5 

119 

70 

120-1, 
pink, bz . 
pet eth 

114 

Sulfon- 
amide 

C 193-4 
(anh ), 
S 153 4, 
sl htng 

195 

Sulfon- 
anilide 

- 

115 

194 5 

162 4 

131 

159 

220 

136 

144 

207 

202 

- 
Sulfon- 
I naph- 
hylamid 

- 

Miscellaneous 

de ester, 106, me 
al , Et ester, 108, 
a1 

de ester, 118, eth 

de ester, 122-3, Et 
ester, 137-9, lgr 

de ester, 70, Et 
ester, 67-8 

'yridine salt o f  
0.N-diacetyl 
deriv , 143-4 

it ester, 93 

4-Acetyl deriv of  
amidc, 241 N -  
Acetyl deriv o f  
anilide. 23 1 

ile ester, 117 9, 
Et ester, 114 5 

<4Toluenesulfonyl, 
benzidine salt, 255 
:t ester, 1 14-5 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I I .  O R G A N I C  D E R I V A T I V E S  O F  S U L F O N I C  A C I D S  
a)Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 

Melting 
point, 
-c 

Benzy 
hiuro- 
mum 
salt 

'-Tolui 
iinium 

salt 

An1 
inium 
salt 

-Tolui- 
linium 

salt 

Sulfonyl 
chloride 

Sulfon- 
amide 

216, w 

217(213) 
218 

218 9 d  

223,228 

224 

di 224 

di 226, 
mono-S 
192 

226 

227, aq 
al 

228 

228 
228 

229 

230 
230 

di 233 

dl 233 

235, w , al 

di 235 

236 (239) 
236 

dl 57 

237 

237 

237 9 

Sulfon- 
anilide 

Sulfon 
naph- 

iylamid I Name Miscellaneous 

94, eth 

76 (79) 

169 

106 

98, hz - 
pet eth 

dl 160 

95 

82, hz - 
pet eth 

64 

178 
52 

63 

115 
77 8 

dl 106-8 

8 . b ~  
133" 

99, chl-  
lgr 

114 
113 

4 1 

109-11, 
bz -pet 
eth 

162 5-Methylbenzene-1,3disulfonic 
acid 

163 Naphthalene-2-sulfonic acid 
1 6 4  4-Acetamidobenzene-l-sulfonic 

acid 
165 5-Aminonaphthalene-2-sulfonic 

acid 
166 8-Nitronaphthalene-Z-sulfonic 

acid 
167 5-Chlorobenzene-1,3disulfonic 

acid 
168 2-Methy lbenzene-1.4-disulfonic 

acid 
169 4-Carboxy-3-nitrobenzene sulfonii 

acid 

170 5-Chloronaphthalene-l-sulfonic 
acid 

de  ester, 89. Et 
ester, 46 Sulfonyl 
bromide, 110 
de ester, 93, al , 
Et ester, 82 5, al 

17 1 3,4-Di-iodobenzene sulfonic acid I 122 5, 
after 
drying 
at 100 
64 2,4,6-Tribromobenzene sulfonic 

acid 
4'-Nitrobiphenyl-4-sulfonic acid 
3,4-Dichloro-2-methylbenzene 
sulfonic acid 

Benzene-1 3disulfonic acid Mkali fusion + 

resorcinol. 110 
176 Biphenyl-4-sulfonic acid 
177 2.4-Di-iodobenzene sulfonic acid fie ester, 78, al , 

Et ester, 57, al 
178 1-Ethoxybenzene-2,s-disulfonic 

acid 
179 Methane disulfonic acid 

(Methionic acid) 
180 3,5-Dinitrobenzene sulfonic acid 

18 1 4-Aminobenzene-1Jdisulfonic 
acid (Aniline-2.4-disulfonic 
acid) 

182 5-Iodonaphthalene-1-sulfonic acid 
183 5-Nitronaphthalene-l-sulfonic a c i ~  We ester, 117 8, 

chl 
184 4-Carboxybenzene sulfonic acid 

(4-Sulfobenzoic acid) 

185 22-Dicbloro-4-methylbenzene 
sulfonic acid 

188 4-Methylbenzene-1 ,2disulfonic 
acid 

*Derivative data given in order m p ,crystal color, solver 
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TABLE XXII. ORGANIC DERIVATIVES OF SULFONIC ACIDS 
a) Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 

Name 

4.5-Dimethylbenzene-l.3- 
disulfonic acid 

4-Hydroxybenzene-l,3disulfonic 
acid (Phenol-2,4-disulfonic acid) 

4-Methoxybenzene-l,3disulfonic 
acid 

4-Acetamidonaphthalene-l-sul- 
ionic acid (Acetylnaphthionic 
acid) 
Naphthalene-2.7disulfonic acid 

5-Nttrobenzene-1,3disulfonic acid 
2.4.6-Trimethylbenzene-l.3- 
disulfonic acid (Mesitylene 
disulfonic acid) 

2,3,4,6-Tetrahromohenzene 
sulfonic acid 
4.6-Dimethylbenzene-l,3- 
disulfonic acid 

l-Chloronaphthalene-2-sulfonic 
acid 

Azobenzene-4,4'disulfonic acid 

Phenanthrene-2-sulfonic acid 

Benzene-1,2disulfonic acid 
2-Amino-S-methylbenzene-l,4- 
disulfonic acid 

S-Aminonaphthalene-l-sulfonic 
acid (Laurent's acid) 

2-Methylbenzene-1.3disulfonic 
acid 

Anthracene-2-sulfonic acid 

Anthraquinone-2-sulfonic acid 

7-Nitronaphthalene-l-sulfonic 
acid 

4zoxybenzene-3.3 -disulfonic acid 
Naphthalene-1,4disulfonic acid 
1.6-Dichlorobenzene-1,3disulfoni< 
acid 

Benzidine-2,2disulfonic acid 

?,10-Dichloroanthracene-2- 
sulfonic acid 

4-Nitronaphthalene-2,7disulfonic 
acid 

Benzene-1,4disulfonic acid 
Awbenzene-3.4'disulfonic acid 
Naphthalene-1,3disulfonic acid 
2.5-Dimethylbenzene-l.3- 
disulfonic acid 
Naphthalene-1,6disulfonic acid 

Melting 
point 

O C  

-Benzy 
hiuro- 
mum 
salt 

) Toll" 
dinium 

salt 

Ani- 
linium 
salt 

- 
p-Tolui- 
dinium 

salt 

- 

3 8  

23 4 

Sulfonyl 
chloride 

79, ye1 ,dl  

dl 89 

86 

158 (1 62), 
bz 

dr 97 8 
di 125 

96 5 

130, pet 
eth 

84-5 

dl 222 
( 170) 

156,ac a 

143 
A 156, 
chl 

88. bz 

122, ye! , 
to1 

197, pa 
ye1 , bz 

169 70 

138 
160(166) 
123 

Hydro- 
chloride, 
205 

22 1 

dl 140 1 

131 (139) 
dl 123 5 
A 1375 
81, lgr 

129, bz 

Sulfon 
amide 

- 
Sulfon- 
anilide Miscellaneous 

!t ester, 104 

de ester, 101-2 
(96-8). Et ester, 
89. ye1 br , al 
mide, 186 

4-Acetyl denv o f  
aniline salt. 344 

Ae ester, 157, yel , 
Et ester, 160. 
Phenylhydrazide, 
210 
Ae ester, 123, Et 
ester, 125 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 

378 
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T A B L E  X X I I .  O R G A N I C  D E R I V A T I V E S  O F  S U L F O N I C  A C I D S  
a)  Listed in order of increasing m.p. of the corresponding sulfonamide* (Continued) 

NO I Name 

I 

219 Naphthalene-1,7disulfonic acid 

220 Biphenyl-4,4 -$sulfonic acid 
221 Naphthalene-2,6disulfonic acid 
222 Azobenzene-3.3 disulfonic acid 
223 Naphthalene-1.5disulfonic acid 

224 1 Benzene-1.3,s-tr~sulfonic acid 

225 Anthracene-l,5disulfonic acid 

227 Anthraquinone-1.8disulfonic 
acid 

228 Anthraquinone-l,5disulfonic 
acid 

Melting 
point 
*c 

5-Benzy 
thiuro 

mum 
salt 

Sulfon- Sulfon 
amide anilide 

di 298 
300 

300 
305 
305 
dl 310 di 249 

( > 340) 
tri 310 5 tri 237 

dl >330, di 293 
ye1 

333 224 

>340 237 8, 
ye1 , 
PhNO 

>350 269 70, 
red- 
ye1 , 
PhNO 

Sulfon 
I naph 
hyldmide 

Miscellaneous 

Di-Me ester. 205, 
chl 

Tri-Et ester, 147, 
bz 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XXII.  ORGANIC DERIVATIVES OF SULFONIC ACIDS 
b) M.p. of the amide deriv. not available; listed in order of increasing m.p. of the corresponding anilide deriv.* 

Name 

Ethane-1,2disulfonic acid 

Vinylsulfonic acid (Ethylene- 
sulfonic acid) 

Phenol-0-sulfonic acid 
5-Aminonaphthalene-1-sul- 
ionic acid (Pen acid) 

3.5-Dimethyl-2-hydroxyhen- 
zene sulfonic acid 

Benzophenone-2-sulfonic acid 
7-Hydroxynaphthalene-l.3.6- 
trisulfonic acid 

1-Hydroxynaphthalene-2-sul- 
ionic acid 

2-Hydroxynaphthalene-1.6- 
disulfonic acid 

4nthraquinone-2.7disulfonic 
acid 

1-Hydroxynaphthalene-1.3- 
disulfonic acid (G-Acid) 

7-Hydroxynaphthalene-l-sul- 
fonic acid (Bayer Acid) 

1-Hydroxynaphthalene-I-sul- 
fonic acid (NW-Acid) 

bHydroxynaphthalene-l-sul- 
fonic acid 

!-Hydroxynaphthalene-3,6- 
disulfonic acid (R-Acid) 
Snthraquinone-1-sulfonic 
acid 

4nthraquinone-1,6disulionic 
acid 

!-Hydroxynaphthalene-1.5- 
disulfonic acid 
!-Hydroxynaphthalene-1,7- 
disulfonic acid 
Vnthraquinone-1.7disulfonic 
acid 

knthraquinone-2,6disulfonic 
acid 

Melting 
point, "C 

15 7. 
gold, ac a 

S-Benzyl 
thiuron- 
mm salt 

pTolui- 
dinium 

salt 

Ani- 
linium 

salt 

bTolui- 
iinium 
salt 

Sulfonyl 
chloride 

dl 95 

b p  118 
2oZs0 

96-7 
196 

dl 111 

A 186, 
chl 

eth 
161-2 

216 8, 
ye1 , 
PhNO, 

197 8, 
ye1 , 
PhNO, 

it 177 

169 

231 -2. br . 
ye1 , 
PhNO, 

A 250, 
ye1 , 
cl -bz 

Sullon 
anilide 

69 

71, b p 
174' 

1265-7 5 
139 40 

142 3 

143 5 
152-5 

0-acetyl 
deriv , 
157-8 

A 191 

A 192 

195 

195 

199-200 

10 1 

'02 

'14, 
gold- 

ye1 
!27 8. 
ye1 , 
cl -bz 

/ I  231 

!33 

'37 8. 
ye1 , 
cl -bz 

11 321 

Sulfon- 
l-naph- 

hylamid 
Miscellaneous 

i-Toluidide, 230, Di- 
Et ester, 77, eth 
i p  135z.ng 
1 4505 

inilinium salt of N- 
acetyl deriv ,273 
:blonde of 0-acetyl 
deriv ,62, pet eth , 
Methylanilide, 11 1 2 

1-acetyl deriv ofp- 
toluidide. 135-6 

IHa - 1-Aminoan- 
thraquinone, 252 
(243) 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLES XXII AND XXIII

The mam derivatives of the sulfomc acids are obtained by converting them to the corresponding sulfonyl
chlorides Hence sulfomc acids and sulfonyl chlorides are often identified through the same derivatives

Sulfonyl chloride

RSOjNa + PC15 — RSO2CI + POCI3 + NaCl

Sulfonyl
chloride

From the sulfomc acid or its sodium or potassium salt with phosphorus pentachlonde without solvent
For directions and examples see Cheroms, p 638, Lmstead, p 89, Shrmer, pp 268, 270. Vogel, p 553,

Wild, p 161

Sulfonamide *

RSOjNa -- RSO2C1 —
 l -̂» RSO2NH2

Sulfonyl Sulfon
chloride amide

From the sulfonyl chloride (prepared from the acid or its salt) and concentrated aqueous ammonia solution
For directions and examples see Lmstead, p 49, Shrmer, pp 268,270 Vogel, p 553, Wild, p 161
From the sulfonyl chloride, aqueous ammonia and ammonium carbonate
See Cheroms, p 639

Sulfonamlide *

RSOjNa — RS02C1 - • RSO2NHC6H5 + NaCl
NaOH

Sulfonyi Sulfonamlide
chloride

From the sulfonyl chloride (prepared from the acid), aniline, and sodium hydroxide
For directions and examples see Lmstead, p 89, Wild, p 161
From the sulfonyl chloride and aniline
See Vogel, p 553

Sulfon-p-toluidide *

RSO3Na — • RSO2Ch P'C 3 — -- ^— • RSO2NHC6H4CH r /> + NaCl
NaOH

Sulfonyl Sulfon /Moluidide
chloride

From the sulfonyl chloride, p-toluidme and aqueous sodium hydroxide
For directions and examples see Vogel, p 553

Sulfon- 1 -naphthylamtde *

RSO3Na — RSO2C1 _±£]LH7NH2 > RSO2NHC ]0H7-1 + NaCl

Sulfonyl Sulfon- 1 -
chloride naphthylamide

From the sulfonyl chloride (prepared from the acid) and 1-naphthylamine in benzene
For directions and examples see Cheroms, p 639

S-Benzylthiuromum salt *

RSO3Na + [C6H5CH2SC(NH2)2]+Cr -» [C6H5CH2SC(NH2)2]+RS(V + NaCl
S-Benzylthiuromum chloride S-Benzylthiuromum sulfonate

From the sodium, potassium or ammonium salt of the sulfomc acid and S-benzylthiuromum chloride in
water

For directions and examples see Cheroms, pp 635, 636, Lmstead. pp 15,89 Shrmer, p 269, Wild, pp 149,
159, E Chambers and G. W Watt, J Org Chem , 6, 376 (1941), E Campaigne and C M Suter, J Amer
Chem Soc,64, 3040(1942), S Veibel, J Amer Chem Soc,f>7, 1867(1945)

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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EXPLANATIONS AND REFERENCES TO TABLE XXII AND XXIII (Continued) 

From sodium or potassium sulfonate and S-benzylthiuronmm chloride in alcohol 
See J J Donleavy, J Amer Chem Soc ,58, 1004 (1936) 

Anilinium salt * 

R S 0 3 N a  + C6HsNH2 + HC1 -  ̂ [ c ~ H ~ N H ~ ] + R s o ~ -  + NaCI 

Anilinium sulfonate 

From the sodium or potassium salt of the acid, aniline and hydrochloric acid in water 
For directions and examples see Cheronis, p 637, 0 C Dermer and V H Dermer, J Org Chem , 7, 581 

(1942) 

p-Toluidinium salt * 

R S 0 3 N a  + p-CH3C6H4NH2 + HC1 -  ̂ [ p - ~ ~ 3 ~ 6 ~ 4 ~ ~ 3 ] + ~ ~ ~ 3  + NaCI 

p Toluidinium sulfondte 

From the sulfonic acid and p-toluidine 
For directions and examples see Shriner, p 269 
From the sodium, potassium or  ammonium salt with p-toluidine orp-toluidine hydrochloride in water 
See Shriner, p 269, Vogel, p 555, 0 C Dermer and V H Dermer, J Org Chem, 7, 581 (1942), A D 

Barton and L Young, J Amer Chem Soc ,65,294 (1943) 
From the sodium, potassium, ferric or barium salt (after boiling with sulfuric acid) with p-toluidine and 

hydrochloric acid 
See Cheronis, p 637, Fieser, J Amer Chem Soc ,51,2460 (1929) 

o-Toluidinium salt * 

R S 0 3 N a  + o-CH3C6H4NH2 + HC1 + [ O - C H ~ C ~ H ~ N H ~ ] + R S O ~ -  + NaCI 

0-Toluidinium sulfonate 

From the sodium or  the potassium salt of the sulfonic acid with o-toluidine and hydrochloric acid in water 
For directions and examples see Cheronis, p 637, 0 C Dermer and V H Dermer, J Org Chem , 7, 581 

(1942) 

Phenylhvdrazinium salt * 

R S 0 3 H  + C6HsNHNH2 -  ̂ [ C 6 ~ 5 ~ ~ ~ ~ 3 ] + ~ ~ 0 3 -  

Phenylhydrazinium 
sulfonate 

From the sulfonic acid with phenylhydrazine in water-alcohol 
For directions and examples see Wild, p 159, P H Latimer and R W Bost, J Amer Chem Soc , 59, 2500 

(1937) 

Phenols by KOH fusion 

ArS0,Na + NaOH -  ̂ ArOH + Na2S03 

Phenol 

By fusion of the sodium arylsulfonate and sodium hydroxide in a nickel crucible 
For directions and examples see Vogel, p 552 
By fusion of the sodium arylsulfonate, potassium hydroxide and zinc dust 
See Linstead, p 89 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives 
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TABLE XXIII .  ORGANIC DERIVATIVES OF S U L F O N Y L  C H L O R I D E S  

- 

Name 

Methanedisulfonyl chloride 

2-Ethylbenzenesulfon)I chloride 
3-Methylbenzenesulfonyl chloride 
(Toluene-3-sulfonyl chloride) 

4-Ethylbenzenesulfonyl chloride 

Benzenesulfonyl chloride 

Heptane-1-sulfonyl chloride 
2.6-Dichloro-3-methylbenzene- 
sulfonyl chloride 

3-Carboxybenzenesulfonyl 
chloride 

3.4-Dichlorobenzenesulfonyl 
chloride 

5-Chloro-2-methylbenzenesulfonyl 
chloride 

2.5-Dimethylbenzenesulfonyl 
chloride 

2-Chlorobenzenesulfonyl chloride 
2-Phenylethane-1-sulfonyl chloridi 
5-Bromo-2-methylbenzenesulfonyl 
chloride 

2,4-Dimethylbenzenesulfonyl 
chloride 

3.4-Dibromobenzenesulfonyl 
chloride 
2,4,6-Trichlorobenzenesulfonyl 
chloride 

4-Methyl-3-nitrobenzenesulfonyl 
chloride 

4-Fluorobenzenesulfonyl chloride 
3-Ethoxybenzenesulfonyl chloride 
3-Chloro-4-methylbenzenesulfonyl 

chloride 
2,5-Dichlorobenzenesulfonyl 

chloride 
2,6-Dimethylbenzenesulfonyl 
chloride 

4-Ethoxybenzenesulfonyl chloride 
4-Chloro-3-nitrobenzenesulfonyl 
chloride 

2.3-Dichloro4methylbenzene- 
sulfonyl chloride 

4.6-Dichloro-2-methylbenzene- 
sulfonyl chloride 

3.3-Dimethylbutane-l-sulfonyl 
chloride 

Propane-1.3-disulfonyl chloride 
2-Chloro-4-methylbenzenesulfonyl 
chloride 

Indane-5-sulfonyl chloride 

2-Methyl-5-nitrobenzenesulfonyl 
chloride 

2.3-Dimethylbenzenesulfonyl 
chloride 

Melting 
point 'C 

8 

I1 7 
12 

1 2  

14 5 

16 
19 5 

20 

224 19 

24 

24 6 

28 5 
33 
33 5 

34 

34 

35 40 

36 

36.30 
38 
38 

38 

39 

39 
w I 
60- 2 

11 

13 

13 4 

15 
46.52 

16-7, eth 

16-7 

17 

(Listed in order of increasing m.p.)* 

Sulfon1c 
acid 

- - 

Amide 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

381 

Napt 
thy1 

amide 

- 

70 1 

53 

60 

Salts of the corresponding acid 

Benz 
thiu 

Â¥onlu 

-Tolui 
dine Aniline 

- 

240 

!62 3 

Tolu 
dine 

- 

76 

8 

50  1 

56-8 

Miscellaneous 

N-Xanthylsulfon 
amide 196 

N-Xanthylsulfon- 
amide, 200 

Them p is that o f  
the 1.3-dichloride 

N-Xanthylsulfon- 
amide, 176 
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TABLE X X I I I .  ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 

NO I Name 

34 4-Bromo-3-methylbenzenesulfon; 
chloride 

35 3-Methyl-4-nitrobenzenesulfonyl 
chloride 

36 4-Bromo-2-methylbenzenesulfonyl 
chloride 

37 4-Chloro-2,s-dimethylbenzene- 
sulfonyl chloride 

38 2-Bromobenzenesulfonyl chloride 
39 3,4-Dichloro-2-methylbenzene- 

sulfonyl chloride 
40 3,4-Dimethylbenzenesulfonyl 

chloride 
41 4-Chloro-3-methyl-5-nitrobenzene 

sulfonyl chloride 
42 4-Chlorobenzenesulfonyl chloride 
43 lndane-4-sulfonyl chloride 
44 4-Methylbenzene-1.3disulfonyl 

chloride (Toluene-2.4-disulfonyl 
chloride) 

45 4-Chloro-2-methylbenzenesulfonyl 
chloride 

46 3,5-Dichloro-2-methylbenzene- 
sulfonyl chloride 

47 Hexadecane-1-sulfonyl chloride 
48 2.4-Dichlorobenzenesulfonyl 

chloride 
49 4-Bromo-3-nitrobenzenesulfonyl 

chloride 
50 2,4,6-Trimethylbenzenesulfonyl 

chloride 
5 1 2-Chloro-5-methylbenzenesulfonyl 

chloride 
52 2,6-Dichloro-4-methylbenzene- 

sulfonyl chloride 
53 4-Carboxybenzenesulfonyl chlorid 

54 Tetralin-6-sulfonyl chloride 
55 3-Methyl-2-nitrobenzenesulfonyl 

chloride 
56 5-Carboxy-2-methylbenzenesul- 

fonyl chloride (4-Toluic acid-2- 
sulfonyl chloride) 

57 4-Amino-3-nitrobenzenesulfonyl 
chloride (2-Nitroaniline-4- 
sulfonyl chloride) 

58 5-Chloro-2-methyl-3-nitrobenzene 
sulfonyl chloride 

59 3-Bromo-4-methylbenzenesulfonyl 
chloride 

60 2,5-Dimethyl-3-nitrobenzene- 
sulfonyl chloride 

61 2.4.5-Trimethylbenzenesulfonyl 
chloride 

62 Benzene-1,3disulfonyl chloride 

chloride 

(Listed in order of increasimg m.p.)* (Continued) 

Melting 
point 'C 

Sulfonic 
acid Amide 

94(hyd ), di 236 
260 (anh ) 

135 
163 5 

- 
Anilide 

- 
-Naph 

thy1 
amide 

Salts of the corresponding acid 

; Benzy 
thiu 

ronium 

T o l u i  
dine Aniline 1-Tolu 

dine 

- 

63 4 

70-2 

- 

Miscellaneous 

h e m  p is that o f  
the 1.4-dichloride 

he m p is that o f  
the 1.5-dichloride 

i-Xanthylsulfon- 
amide, 170 AIR 
fusion - resor- 
cinol, 110 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 

382 
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T A B L E  X X I I I .  O R G A N I C  D E R I V A T I V E S  O F  S U L F O N Y L  C H L O R I D E S  

Name 

7-Methylnaphthalene-2-sulfonyl 
chloride 

2,4,6-Tribromobenzenesulfonyl 
chloride 

3-Nitrobenzenesulfonyl chloride 

2,3,4-Trichlorobenzenesulfonyl 
chloride 

3-Bromocamphor-10-sulfonyl 
chloride 

2-Ethoxybenzenesulfonyl chloride 

4-Methoxy-3-nitrohenzenesulfonyl 
chloride 

D-Camphor-10-sulfonyl chloride 
2-Methylbenzenesulfonyl chloride 
(Toluene-2-sulfonyl chloride) 

Naphthalene-1-sulfonyl chloride 
4-Methylbenzenesulfonyl chloride 

(Toluene-4-sulfonyl chloride) 

2-Nitrobenzenesulfonyl chloride 
3,5-Dichloro-4-methylbenzene- 

sulfonyl chloride 
2,4-Dimethoxybenzenesulfouyl 
chloride 

6-Chloronaphthalene-1-sulfonyl 
chloride 
3,4-Dimethyl-5-nitrobenzenesul- 
fonyl chloride 

2.5-Dihromobenzenesulfonyl 
chloride 

3,6-Dichloro-2.5-dimethylbenzene- 
sulfonyl chloride 

3-Chloro-2-methy lbenzenesulfonyl 
chloride 

4-Methoxynaphthalene-2-sulfonyl 
chloride 
2-Chloronaphtbalene-1-sulfonyl 
chloride 

4-Chloro-2-nitrobenzenesulfonyl 
chloride 

2,5-Dimethyl-4-nitrobenzene- 
sulfony l chloride 

4-Bromohenzenesulfonyl chloride 
Naphthalene-2-sulfonyl chloride 

6-Bromonaphthalene-1-sulfonyl 
chloride 

2.4-Di-iodobenzenesulfonyl 
chloride 

2-Carboxybenzenesulfonyl chloridt 

2.4-Dibromobenzenesulfonyl 
chloride 

4.5-Dimethylbenzene-1 Jdisul- 
fonyl chloride 

(Listed in order of  increasing m.p,)* (Continued) 

Melting 
point "C 

63 4 

64 

64 

64- 5 

65 

65 6 

66 

67 
68 

68.66 
69 

69 
69 

70 

70 

70 

7 1 

71 

72, pet 
eth 

75 

7 5 

75 

75 

76, eth 
76,79 

77 

77-8 

79, pet 
eth 

79, eth 

79, ye1 

- 

Sulfonic 
acid 

64 

48 

47 5 

193 
57 

90 
104 5 

70 85 

128 (anh ) 

60-72 

82 

140 

88 90 
91,hyg. 

122 

167 (anh ) 

68 9 (hyd ), 
134 (anh ) 

1 0 ( a n h  ) 

Amide 

163-4 

228 

I67 

'27-30 

56 

I63 

146 3 

132 
156 3 

150 
I38 5 9 
(anh ), 
105 

+2H20) 
193 
191 

I67 

'14 

180 

195 

I65 

180, w 

57 

I 53 

164.237 

97-8 

66, 161 
!17.213 

! I7 

3 0  

90 

!39 

Anilide 
Naph 
thy1 

m i d e  

Salts of the corresponding acid 

Benzy 
thiu 
oniurn 

.Tolui- 
dine 

Tolui- 
dine 

Miscellaneous 

Phenylhydrazide 
151, Ph ester, 82 

M e  ester, 78, al , 
Et ester, 57, al  

Them p is that o f  
the 1.2-dichlonde 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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TABLE XXIII.  ORGANIC DERIVATIVES OF S U L F O N Y L  CHLORIDES 

Name 

4-Nitrobenzenesulfonyl chloride 

6-Methoxynaphthalene-I-sulfonyl 
chloride 

2.5-Dimethylbenzene-13disul- 
fonyl chloride 

4,6-Dichloro-2,Wimethylbenzene- 
sulfonyl chloride 

4-Methylnaphthalene-I-sulfonyl 
chloride 

3,4-Di-iodobenzenesulfonyl 
chloride 

3-Chloro4methoxybenzenesul- 
fonyl chloride 

7-Methoxynaphthalene-2-sulfonyl 
chloride 

2-Methylnaphthalene-I-sulfonyl 
chloride 

1-Chloronapbthalene-2-sulfonyl 
chloride 

4-Iodobenzenesulfonyl chloride 
4-Ethoxynaphthalene-2-sulfonyl 

chloride 
4.5-Dichloro-3-methylbenzene- 
sulfonyl chloride 

4-Methoxybenzene-l,3disulfonyl 
chloride 

4-Fluoronaphthalene-I-sulfonyl 
chloride 

7-Chloronaphthalene-2-sulfonyl 
chloride 

4-Bromonaphthalene-I-sulfonyl 
chloride 

D-Camphor-3-sulfonyl chloride 
2-Methylbenzene-1.3-disulfonyl 
chloride 

8-Methylnaphthalene-2-sulfonyl 
chloride 
4-Hydroxybenzene-1.3-disulfonyl 
chloride (Phenol-2.4 disulfonyl 
chloride) 

3,s-Dimethyl-2-hydroxybenzene- 
1,3disulfonyl chloride 

Anthracene-1-sulfonyl chloride 
2-Chloro-5-nitrobenzenesulfonyl 
chloride 

Quinoline-6-sulfonyl chloride 
Benzylsulfonyl chloride 

6-Iodonaphthalene-I-sulfonyl 
chloride 

6-Methoxynaphthalene-2-sulfonyl 
chloride 

5-Chloro-2-nitrobenzenesulfonyl 
chloride 

I-Bromonaphthalene-2-sulfonyl 
chloride 

(Listed in order of increasing m.p.)* (Continued) 

Melting 
point "C 

80 Igr 

80 5 

81. lgr 

8 1 

81,eth 

82. bz 
pet eth 

82 

83 

83 5 

84 5 

85 
85 

85 8 

86 

86 

87 

87 

88 
88 

88 

89 

89 91 

90 
90, w 

9 1 
92 3, eth , 

Igr 

92 5 

93 

93 

93 

Sulfonic 
acid 

109 1 1  95 

"ye 

122 5 

130 3d 

(anh ) 

lOO(hyd ) 

i8 (tetra- 
h y d )  118 

(anh ) 

17 

Â l OOd 

168 9d 

(hyd ) 
>260 

Amide Anilide 
Naph 
thy1 

amide 

- 

66 
I46 

Salts of the corresponding acid - 
Benzy 
thiu 

'onium 

- 
-Tolui 
dine 

- 
79 8( 

96 7 

13. al 

- 

-Tolui- 
dine 

- 

3 

Miscellaneous 

Et ester. 93 

Me  ester, 89. Et 
ester. 65 

Me  ester, 77 

Hydrazide, 131 2, 
Phenylhydrazide, 
173 

*Derivative data given i n  order m p ,crystdl color solvent from which crystallized 
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TABLE XXIII. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 
(Listed in order of increasing m.p.)* (Continued) 

- 
Sulfonic 

acid Amide 

- 
Naph 
thy1 

imide 

Salts of the corresponding acid 

Melting 
point "C Name -Totus 

dine aniline Tolui 
dine 

Miscellaneous 

5-Methylbenzene-1.3-disulfonyl 
chloride 

3.5-Dimethylbenzenesulfonyl 
chloride 

8-Chloronaphthalene-2-sulfonyl 
chloride 

I-lodonaphthalene-2-sulfonyl 
chloride 

4-Chloronaphthalene-l-sulfony l 
chloride 

94, eth 

94.90, bz 

94 

94 

94 5 

95 

95 

95 

96 

96 

96 

96 7 

96 5 

97 

97 chl 

97 

97 8 

97 8 

98 

98 

98 9 

98 5 

99 

99, chl , 

Igr 
99 

100 

100 

130 3d 

144 (anh 

105 (hyd 

132 122 
dil H N  

28 

- 

Toluidide 145 6 
Me  ester 83 E l  
ester. 104 
I i -E t  ester 77 
eth m-Toluidide 
230 

Ethane-1,2disulfonyl chloride 

5-Bromonaphthalene-I-sulfonyl 
chloride 

5-Chloronaphthalene-1-sulfonyl 
chloride 

iulfonyl bromide, 
110, M e  ester, 89, 
Et ester, 46 

7-Methylnaphthalene-I-sulfonyl 
chloride 

2.4-Dimethyl-3-nitrobenzene- 
sulfonyl chloride 

S-Broinonaphthalene-2-sulfonyl 
chloride 

2-Benzoylbenzenesulfonyl chloridi 
(Benzophenone 2-sulfonyl chlo- 
ride) 
2,3,4,6-TetrabromobenzenesuI- 
fonyl chloride 

10-Bromocamphor-3-sulfonyl 
chloride 

5-Fluoronaphthalene-2-sulfonyl 
chloride 

2-Bromonaphthalene-l-sulfonyl 
chloride 

5-Methylnaphthalene-2-sulfonyl 
chloride 

Ãˆ-Nitrobenzene-12-disulfony 
chloride 

!,4-Dimethy I-5-nitrobenzene- 
sulfonyl chloride 

!-Methylbenzene-1,4disulfonyl 
chloride 

t-Methyl-3-nitrobenzenesulfonyl 
chloride 

t-Methoxynaphthalene-1-sulfonyl 

ulfonyl fluoridc. 
109 10 

Anisidide. 135 

chloride 
5-Chloro-4-methyl-2-nitro- 
benzenesulfonyl chloride 

1.5-Dinitrobenzenesulfonyl 
chloride 

1-Nitronaphthalene-I-sulfonyl 
chloride 

1-lodonaphthalene-2-sulfonyl 
chloride 
1-Bromonaahthalene-2-sulfon] 
chloride 

1 *Derivative ddtd given in order m p ,crystal color, solvent from which crystallized 
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TABLE XXIII.  ORGANIC DERIVATIVES O F  S U L F O N Y L  C H L O R I D E S  

Name 

3-Nitrobenzylsulfonyl chloride 

8-Chloronaphthalene-I-sulfonyl 
chloride 

2.4-Dinitrobenzenesulfonyl 
chloride 

4-Nitrodiphcnylamine-2-sulfonyl 
chloride 

4-Eth~x~naphthalene-I-sulfonyl 
chloride 

7-Ethoxynaphthalene-2-sulfonyl 
chloride 

3,7-Diethylnaphthalene-I-sulfonyl 
chloride 

5,6-Dichloronaphthalene- 
1-sulfonyl chloride 

4-Chloronaphthalene-2-sulfonyl 
chloride 

2-Methyl4-nitrobenzene- 
sulfonyl chloride 

DL-Camphor-8-sulfonyl chloride 
5-Chlorobenzene-l,3disulfonyl 
chloride 

3-Ethoxvbenzene-l,4disulfonvl 
chloride 

6-Ethoxynaphthalene-2-sulfonvl 
chloride 

4-Methylbenzene-l,2disulfonyl 
chloride 

2.5-Dimethyl-6-nitrobenzene- 
sulfonyl chloride 

2-Iodonaphthalene-1-sulfonyl 
chloride 

Phenanthrene-3-sulfonyl chloride 

6-Chloronaphthalene-2-sulfonyl 
chloride 

2-Hydroxynaphthalene-l.6- 
disulfonyl chloride 

Acenaphthene-5-sulfonyl 
chloride 

3-Hydroxynaphthalene-2-sulfonyl 
chloride 

5-Nitronaphthalene-1-sulfonyl 
chloride 

Acenaphthene-3-sulfonyl 
chloride 

2.5-Dichlorobenzene-l.3- 
disulfony l chloride 

5-Chloronaphthalene-2-sulfonyl 
chloride 

Biphenyl-4-sulfonyl chloride (4- 
Phenvlbenzenesulfonvl chloride 

(Listed in order of increasing m.p.)* (Continued) 

- 
Melting 

point "C 

100. bz 

101 

102 

102 4 

103 

103 

105 7 

106 

106 

106 

106 
106 

106 8 

107 5 

109 11 

1 0  

110 

110-1 

1 0 5  

I l l  

Ill 

112 

113 

113 4 

114 

1 5  

115 

- 

- 

Sulfonic 
acid Amide 

Naph.  
thy1 

amide 

Salts of the corresponding acid - 
Benzyl 
thiu 

'onium 

Tolui 
dine 

Miscellaneous 

:I ester 76 9 

\Ae ester 119 20, 
dl E l  ester 107 8 

Me ester, 122 3. 
Et ester, 137 9, 
Igr 

'Deriviiiive ddtd given i n  order m p ,crystal color, solvent from which crystallized 
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TABLE XXIII. ORGANIC DERIVATIVES OF SULFONYL CHLORIDES 

Name 

2-Ethoxynaphthalene-1-sulfonyl 
chloride 

4,S-Dichloronaphthalene- 
1-sulfonyl chloride 

2,6-Dimethyl-4-hydroxybenzene- 
1.3-disulfonyl chloride 

6-Ethoxynaphthalene-1-sulfonyl 
chloride 
4.6-Dichloronaphthalene- 
1-sulfonyl chloride 

S-Methoxynaphthalene- 
1-sulfonyl chloride 

5-Methylnaphthalene-2-sulfonyl 
chloride 

8-Bromonaphthalene-2-sulfonyl 
chloride 

5-Ethoxynaphthalene-1-sulfonyl 
chloride 

Z-Methoxynaphthalene- 
1-sulfonyl chloride 

1-Nitronaphthalene-2-sulfonyl 
chloride 

6.8-Dichloronaphthalene- 
2-sulfonyl chloride 

2-Chloro-5-methyl-&nitro- 
benzene sulfonyl chloride 

4nthracene-2-sulfonyl chloride 

5-Fluoronaphthalene-1-sulfonyl 
chloride 

46-Dichlorobenzene- 
1.3-disulfonyl chloride 

hzobenzene-3,4'disulfonyl 
chloride 

7.8-Dichloronaphthalene- 
2-sulfonyl chloride 

t-lodonaphthalene-1-sulfonyl 
chloride 

5-Bromonaphthalene-2-sulfonyl 
chloride 

Puinoline-8-sulfonyl chloride 

4-Methylnaphthalene-2-sulfonyl 
chloride 

1,5-Dichloronaphthalene-1- 
sulfonyl chloride 

2,4,6-Trimethylbenzene-l,3- 
disulfonyl chloride 

5-Nitronaphthalene-2-sulfonyl 
chloride 

5-Nitronaphthalene-1-sulfonyl 
chloride 

Phenanthrene-9-sulfonyl chloride 

Saphthalene-1.6-disulfonyl 
chloride 

7-Chloronaphthalene-1-sulfonyl 
chloride 

(Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

116 

117 

117 8 

118 

119 

1 9 5  

120 2 

121 

121 

121 

121,pink, 
bz -pet 
eth 

121 

122 

122 

122-3 

123 

123 5 

124 

124, 121 

124 

124 

124 5 

125 

125 

125 

127 

127 

129 

129 

Sulfon1c 
acid 

105, Igr 

105 (hyd ) 

$12 

11 8-9, yel 

174 (anh ) 

125 (anh ) 

Anilide 

I87 

205 7 

94 5 

157 

248-50, 
133-4 

130 

196 5 

202 

20 1 

I36 

A 150 I 

-Naph 
thy1 

amide 

Salts of the corresponding acid 

Benzy 
thiu 
onium 

- 
.Tolui 
dine 

- 
.Tolui 
dine 

- 

23-4 

Miscellaneous 

Me ester, 157, Et 
ester, 160 

Me  ester, 118, eth 

Me ester, 96, 
Et ester, 73 

Me  ester, 106, me 
al , Et ester, 108 
al 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 
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T A B L E  X X I I I .  O R G A N I C  D E R I V A T I V E S  O F  S U L F O N Y L  C H L O R I D E S  

Name 

4.6-Dichloronaphthalene-2- 
sulfonyl chloride 

2,4,5-Trimethoxybenzenesulfonyl 
chloride 
4.6-Dimethylbenzene-l,3di- 

sulfonyl chloride 
5,6,7-Trichloronaphthalene-1- 
sulfonyl chloride 

Benzene-1,4-disulfonyl chloride 
5.8-Dichloronaphthalene-2- 

sulfonvl chloride 
3.7-~ichlorona~hthalene-1- 

sulfonyl chloride 
3-Bromocamphor-8-sulfonyl 

chloride 
8-Chloro-7-methoxynaphthalene- 

1-sulfonyl chloride 
Benzophenone-3,3 disulfonyl 
chloride 

Naphthalene-1,3disulfonyl 
chloride 

7,s-Dichloronaphthalene-1- 
sulfonyl chloride 

Azoxybenzene-3,3'diiulfonyl 
chloride 

D-Camphor-8-sulfonyl chloride 
3-Methoxynaphthalene-2-sulfonyl 
chloride 

8-Cyanonaphthalene-1-sulfonyl 
chloride 

4-Nitronaphthalene-2-sulfonyl 
chloride 

6-lodonaphthalene-2-sulfonyl 
chloride 

8-lodonaphthalene-1-sulfonyl 
chloride 

5-Nitronaphthalene-2,7disulfonyl 
chloride 

t-Hydroxybenzenesulfonyl 
chloride 

1.8-Dichloronaphthalene-2- 
sulfonyl chloride 

5-Iodonaphthalene-1-sulfonyl 
chloride 

Pyridine-3-sulfonyl chloride 

S,7-Dichloronaphthalene-1- 
sulfonyl chloride 

Benzene-1,2disulfonyl chloride 
5-Ethoxy-l-nitronaphthalene-2- 
sulfonyl chloride 

Retene-6-sulfonyl chloride 

7-Bromonaphthalene-1-sulfonyl 
chloride 

4-Acetamidobenzenesulfonyl 
chloride 

5.7-Dichloronaphthalene- 
1-sulfonyl chloride 

(Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

130 

130 

130, pet 
eth 

131 

131 139 
134 

I36 

136 7 

137 

137 8 

137 5 

I38 

I38 

I38 
I38 

139 

139 5 

140 

140 

140 I 

141 

141 

141 

Hydro 
chloride, 
141 4 

142 

143 
I46 

146 7 5, 
ye1 -br 

147 

149 

149 

- 

Sulfonic 
acid Amide 

218 

76 

249, w 

249 

288 
244 

269 

153 

di 157 

di 292 3 

22 1 

dl 273 

137 
113 

333 4 

225 

222 

187 

286-7 

176-7 

205 

239 

110 1 

268 

254 
218 

206 7 5 

209 

2 19 

272 

Naph 
thy1 

amide 

- 

!I5 

- 

- 

Salts o f  the corresponding acid 

!-Benzy 
thiu- 

ronium 
- 

I69 

- 

~ T o l u i  
dine 

- 

!02 

- 

Aniline 

- 

170 

- 

-Tolui. 
dine 

- 

192 

- 

Hy drazide, 94 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XXIII.  ORGANIC DERIVATIVES OF S U L F O N Y L  CHLORIDES 
(Listed in order of increasing m.p.)* (Continued) 

Miscellaneous 

- 
Melting 

point 'C 

151 

151 

155 

156, chl 

156 

156 

157 

158 

158 

158, 162 

160 166 

dl 160 

161 2 

164 
164 

165 d 

165 

166 

166 

167 

167-70, d 
eth 

169 

169 

169 

169-70 

176 

178 

183 

186, chl 

Amide 

- 
Anilide 

- 
Naph 
thy1 

imide 
Name 

Salts of the corresponding acid 

Sulfonic 
acid Benzy 

thiu 
onium 

I-Tolui 
dine 

Tolui 
dine 

4.5-Dibenzylnaphthalene- 
1-sulfonyl chloride 

4,7-Dichloronaphthalene- 
1-sulfonyl chloride 

7-Ethoxy-8-nitronaphthalene- 
I-sulfonyl chloride 

2-Amino-5-methylbenzene-l,3- 
disulfonyl chloride 

Phenanthrene-2-sulfonyl 
chloride 

4.7-Dichloronaphthalene-2- 
sulfonyl chloride 

6,7,8-Trichloronaphthalene-2- 
sulfonyl chloride 

4.5-Dichloronaphthalene-2- 
sulfonyl chloride 

5,6.8-Trichloronaphthalene-2- 
sulfonyl chloride 
Naphthalene-2,7disulfonyl 
chloride 
Naphthalene-1.4disulfonyl 
chloride 

4-Carboxy-3-nitrobenzene- 
sulfonyl chloride 

Me ester, 101 2, Et 
ester, 89, ye1 -br 

rhe m p is that o f  
the 1.4-dichlonde, 
Diamide, 226 

7-Hydroxynaphthalene-l.3- 
disulfonyl chloride 

Fluorene-2-sulfonyl chloride 
2,s-Dimethylbenzene-l,4- 

disulfonyl chloride 
8-Nitronaphthalene-1-sulfonyl 
chloride 

7-Iodonaphthalene-1-sulfonyl 
chloride 

Azobenzene-3,3'disulfonyl 
chloride 

3.6-Dichloronaphthalene-2- 
sulfonyl chloride 

5.6-Dichloronaphthalene-2- 
sulfonyl chloride 

Phthalic acid4sulfonyl chloride 
(3,4-Dicarboxybenzenesulfonyl 
chloride) 

8-Nitronaphthalene-2-sulfonyl 
chloride 

4-Amino-2-hydroxybenzene- 
sulfonyl chloride 
2-Hydroxynaphthalene-l,7- 
disulfonyl chloride 
7-Nitronaphthalene-1-sulfonyl 
chloride 

4,6,7,8-Tetrachloronaphthalene-2. 
sulfonyl chloride 
4'-Nitrobiphenyl-4-sulfonyl 
chloride 

Naphthalene-l,5disulfonyl 
chloride 

Dl-Me ester, 205, 
chl 

Anthraquinone-2,7disulfonyl 
chloride 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X I I I .  O R G A N I C  D E R I V A T I V E S  O F  S U L F O N Y L  C H L O R I D E S  
(Listed in order o f  increasing m.p.)* (Continued) 

Anilidc 

- 
Naph 
thy1 

amidc 

Sails of the corresponding acid 

Melting 
point ' C  

I87 

I96 

197 

197 8,yel 
PhNO, 

203 

Hydro- 
chloride, 
205 

216 8, 
ye1 , 
PhNO, 

22 1 

222 

222 3, 

PhNO, 
225 
225 

23 1 

240 
250, ye1 

cl bz 
265 70, 

Y el 
275 

301 2,br 
yel, 
PhNO, 

Sulfonu. 
acid 

! 15 7, gold 

'18 

169d (anh ) 

'93-4 

310 1 

(hyd ) 

120(hyd) 

Benzyl 
thiu 

ronium 
- 

I1 1 

7 1 

9 1  

256 

-Tolui 
dine 

-Tolu- 
dine 

Miscellaneous I Name Amide 

.i 310 5 

6 1 

00 

i 278 

79 

50 d 

340 

33 
05 

i 330 

,350 

87 

268 Benzene-lJ.5-trisulfonyl chloride T- T~I-Et  ester, 147, 
bz 

M e  ester, 123, E t  
ester, 125 

NH, - 1-Amino- 
anthraquinone. 
252.243 

Et ester, 104 

269 

270 

7-Hydroxynaphthalene-l,3,6- 
trisulfonyl chloride 
Anthraquinone-2-sulfonyl chloride 

271 

272 

273 

9,lO-Dichloroanthracene-2- 
sulfonyl chloride 

Azobenzene-4,4'-disulfonyl 
chloride 

Anthraqeinone-1,s-disulfonyl 
chloride 

Anthraquinone-1.6-disulfonyl 
chloride 

Biphenyl-4,4'-disulfonyl 
chloride 

Benzidine-2,2'disulfonyl chloride 

274 Anthraquinone-1-sulfonyl chloride 

'Derivative data given i n  order rn p , crystal color. solvent from which crystallized 

278 
279 

280 

281 
282 

283 

284 

285 

Anthracene-l,8-disulfonyl chloride 
Naphthalene-2,6disulfonyl 
chloride 

2-Hydroxynaphthalene-1,s- 
disulfonyl chloride 

Anthracene-l.5disulfonyI chloride 
Anthraquinone-2,6disulfonyl 
chloride 

Anthraquinone-1.3-disulfonyl 
chloride 

2.4-Diaminobenzene-l,5disulfonyl 
chloride 

Anthraquinone-l,7-disulfonyl 
chloride 
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EXPLANATIONS AND REFERENCES TO TABLE XXIV

Formation oj sulfomc acid by hydrolysis *

RSO2NH2 H2O RSO3H

Sullonic
acid

NH4CI

From hydrolysis of the sulfonamide by 25% hydrochloric acid.
For directions and example* see Cheroms, p 631, Shriner, pp. 104, 267, R. S. Schreiber and R L Shriner,

J Amer Chem. Soc , 56, 1618(1934).
From hydrolysis of the sulfonamide in a mixture of concentrated sulfunc acid and 85% phosphoric acid
See Cheroms, p. 633.

Formation of the amme by hydrolysis

2ArSO 2 NHR + 5 HBr + 5C6H5OH — ArSSAr + 2 R N H 2 + 5/j-BrC6H4OH + 4 H2O
Amme

From hydrolysis of the sulfonamide in 48% hydrobromic acid and phenol.
For directions and examples see Shriner, pp 105, 267, H. R. Snyder and R E Heckert, J Amer Chem

Soc ,74, 2006(1952); H R Snyder and H C Geller, J Amer Chem Soc , 74, 4864 (1952).
NOTE For directions and explanat ions for the preparation of derivatives of the sulfomc acid formed by the

hydrolysis of the sulfonamide see explanations and references to Table XXII , pp 369, 370.
For directions and explanations for the preparation of the amme formed by the hydrolysis of the sulfon-

amide see explanations and references to Table X V I I I , pp. 291, 292, 293

N-Xanlhylsuljonamide *

OH NHSO2R

RS02NH2 H20

Xanthydrol N-Xanthylsulfonamide

From the sulfonamide and xanthydrol in glacial acetic acid.
For directions and examples see. Cheroms, p. 634, Linstead, p. 95; Shriner, p. 267; R. F. Phillips and V. S.

Frank, J Org Chem ,9,9(1944).

N-A celylsulfonamide.

RSO 2NH, + (CH,CO)2O — RSO2NHCOCH3 + CH3COOH

RSO2NHR' + CHjCOCl — RSO2NR'COCH3 + HC1
N-Acetyl-

sulfonamide

From the sulfonamide and acetic anhydride.
For directions and examples see. Cheroms, p. 634.
From the sulfonamide and acetyl chloride in acetic acid.
See. Linstead, p. 95; Vogel, p. 555.

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES A N D  SULFONANILIDES 

- 

Name Melting 
point, "C 

-- - 

2-Methylpropane-l- 
sulfonamide 

N,N-Diethylbenzylsul- 
fonamide 

2-Methylpropane-I- 
sulfonanilide 

3-Methylhutane-l- 
sulfonanilide 

Butane-l-sulfonamide 

Ethane sulfonamide 

Ethane sulfonanilide 

N,N-Diethyltoluene4 
sulfonamide 

N-Ethyltoluene4 
sulfonamide 

N-Ethylbenzyl sulfon- 
amide 

Nil-Naphthy1)ethane 
sulfonamide 

Ethane-lJdisulfon- 
anilide 

N-Methyltoluene-Z-sul- 
fonamide 

Heptane-1-sulfonamide 
2,4,5-Trimethoxybenzene 

sulfonamide 
2-Phenylethane-1-sulfon- 

anilide 
N-Methyltoluene4 
sulfonamide 

Propane-2-sulfonanilide 
N-( 1-Naphthyl)propane-I. 
sulfonamide 

N,N-Dimethyltoluene-4- 
sulfonamide 

Methane sulfonamide 

N-( 1-Naphthyl)-3-methyl- 
butane-1-sullonamide 

4-Chloro-3-methylbenzene 
sulfonanilide 

Toluene-3-sulfonanilide 

14-6 

29 

38 

42 

45 

52, eth 

58, eth 

58 

60 

60, eth - 
pet eth 

64 

65-6, eth , 
Igr 

66 

69 

74-5 

75 
76 

77 

78 9 

34 
84 

86-7 

90 

w- I 

92 

96 

(Listed in order of increasing m.p.)* 

Sulfonic 
acid 

Derivatives of the corresponding acid 

Chloride 

b  p  80" 

92 

b p  8013 

b  p  98" 

b p  75" 

b  p  78" 

b p  178 

b p  178 

69 

b p  61" 

69 

92 

b  p  178 

dl 95, 
eth 

68 

16 
130 

33 

69 

b p  619 
b  p  78" 

69 

b p  6OZi 

b p  98'- 

63 

12 - 

Amide Anilide 

- 
38 

102 

10 5 

10 

58 

103 

84 

103 

102 

58 

136 

170 

103 

10 

103 

100 5 

12 

- 
I-Naph 
thyl- 
amide 

Salts of the corresponding acid 

s 
Benzyl 
thiu 

ronium 

~Tolui 
dinium 

Miscellaneous 
derivatives 
of the acid 

Phenylhydrazi- 
mum salt, 114 5 

Phenylhydrazi- 
mum salt, 204 5d 

Phenylhydrazi- 
mum salt, 182 8 

Phenylhydrazi- 
nium salt, 182 8 

tt-Toluidide, 109 

Di Et ester. 77, 
eth , m-Tolut- 
dide, 230 

Phenylhydrazi- 
mum salt, 
193 5-4d 

*Derivative data given in order m p  ,crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES O F  S U L F O N A M I D E S  A N D  S U L F O N A N I L I D E S  
(Listed in order of increasing m.p.)* (Continued) 

Name 

- 

3-Chloro-4-methylbenzene 
sulfonanilide 

3.3-Dimethylbutane sul- 
fonamide 

Hexadecane-l-sulfon- 
amide 

2-Ethylbenzene sulfon- 
amide 

lO-Bromocamphor-3- 
sulfonamide 

Methane sulfonanilide 

N,N-Dimethylbenzyl 
sulfonamide 

Benzyl sulfonanilide 
(Toluene-a-sulfon- 
anilide) 

Toluene4sulfonanilide 

4-Chlorobenzene sulfon- 
anilide 

Benzyl sulfonamide 
(Toluene-a-sulfonamide 

Nil-Naphthyl)-2-methyl- 
propane sulfonamide 

Toluene-3-sulfonamide 
2,4-Dimethyl-6-nitro- 
benzene sulfonamide 

2,4,6-Trimethylbenzene 
sulfonanilide 

N-Methylbenzyl sulfon- 
amide 

2,4DimethyIbenzene 
sulfonanilide 

4-Ethylbenzene sulfon- 
amide 

3-Hydroxynaphthalene-2- 
sulfonamide 

Pyridine-3-sulfonamide 

Naphthalene-l-sulfon- 
anilide 

Benzene sulfonanilide 

3-Methoxynaphthalene-2- 
sulfonamide 

2.6-Dimethylbenzene 
sulfonamide 

2-(N-Methylamino)ben- 
zene sulfonamide 

Melting 
point. " C  

Sulfonic 
acid 

>4 

'0 

22 (104 5) 

59 (93) 

37 

78 

52 (hyd ) 

357 

30 

56 (anh ) 

38 

182 d 

Derivatives of the corresponding acid Salts of the corresponding acid 

Chloride 

38 

$3 4 

54 

I1 7 

37 

J p 60" 

>2-3, 
eth , Igr 

n 

59 

53 

J2-3, 
eth , Igr 

J p 80" 

12 

56 

32-3, 
eth , bz 

34 

12 

112 

Hydro- 
chlo- 
ride, 
141-4d 

58.66 

14 5 

I38 

59 

- 
Anilide 

- 

02, al 

02, al 

18 

16 

02, al 

145 

7 4  

- 
Naph.  
thy1 
amide 

s- 
Benzyl 
thiu- 

ronlum 

Ani- 
linium 

- 
-Tolui- 
linium 

Miscellaneous 
derivatives 
o f  the acid 

henylhydrazi- 
mum salt, 
193 5-4d 

lydrazide, 131 2, 
Phenylhydra- 
zide. 173 
lydrazide, 131 2, 
Phenylhydra- 
zide. 173 
1-Xanthylsulfon- 
amide. 197 

lydrazide, 131 2, 
Phenylhydra- 
zide, 173 

1-Xanthylsulfon- 
arnide, 203 
1-Xdnthylsulfon- 
arnide, 188, Hy- 
drazide, 131 2, 
Phenylhydra- 
zide, 173 

f-Xanthylsulfon- 
amide, 196 

lydrazide, 94 

i-Xanthylsulfon- 
arnide, 200 

-N-p-Toluene- 
sulfonyl deriv of 
sulfonarnide, 193 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

-- 

Name 

2-Nitrobenzene sulfon- 
anilide 

M-Benzyltoluene-4- 
sulfonamide 

i-Methylnaphthalene-2- 
sulfonamide 

lndane-4-sulfonamide 

4-Bromobenzene sulfon- 
anilide 

3,5-Dimethylbenzene 
sulfonanilide 

bMethoxynaphthalene-2- 
sulfonanilide 

D-Camphor-lO-sulfon- 
anilide 

7-Methoxynaphthalene-2- 
sulfonanilide 

2-Phenylethane-l- 
sulfonamide 

4-Formylbenzene sulfon- 
amide 

5-Nitronaphthalene-l- 
sulfonanilide 

2-Methylnaphth.ilene-l- 
sulfonamide 

D-Camphor-3-sulfon- 
anilide 

Biphenyl-4-sulfonanilide 
4-Fluorobenzene sulfon- 
amide 

N4 1-NaphthyDmethane 
sulfonamide 

3-Nitrobenzene sulfon- 
anilide 

Phenol-0-sulfonanilide 

S-Aminonaphthalene-2- 
sulfonanilide 

4-Chloro-3-methylbenzeni 
sulfonamide 

6-Fluoronaphthalene-2- 
sulfonanilide 

5-Ethoxynaphthalene-l- 
sulfonanilide 

5-Chloro-4-methoxyhen- 
zone sulfonamide 

4-Aminonaphthalene-2- 
sulfonamide 

Z.5-Dimethyl4nitro- 
benzene sulfonanilide 

- - 

Melting 
point, 'C 

115 

115 6 

116 

118 9.w 

119 

119 

120 

121 

121 

122 

122 4 

123 

124 

124 

125 
125 

125 5 

126 

1265 7 5  

127 8 

128 

129 

130 

131 

131 (hyd) 

131 

(Listed in order of increasing m.p.)* (Continued) 

Sulfonic 
acid 

70 (85) 

92 

88 90 

193 

91 

77 

20 

48 

145 (mono- 

hyd ) 

105 (hyd ) 

140 

- -- - - - - - - - 

Derivatives of the corresponding acid 

Chloride 

69 

69 

88 

53-3 5, 

h~ 
140-I4 

76, eth 

94 90 

93 

67 

83 

3 3 

113 

83 5 

88 

115 
36 30 

b p 60" 

64 

63 

97 

121 

82 

75 

Amide 

193 

137 

166. 161 

135 

189 

132 

'20 

Ã ˆ  

143 

230 

X) 

167 

219 

133 

182 5 

197-8 

Anilide 

7 

00 5 

'2 

Naph 
thy1 
amide 

- 

83 5 

66 5 

Salts of the corresponding acid 
- 

s 
Ben~yl 
thiu- 

ronium 
- 

81-2 

70 

46 

91 

Ani- 
hnium 

38 

37 8 

22 

26 5 
7 5 

Miscellaneous 
derivatives 
of the acid 

N-Xanthylsulfon- 
amide, 197 

Sxime, 158.0.0- 
Didcetdte o f  SUI- 
fonamide. 86- 
7 5 

Me  ester. 117 8, 
chi 

Me ester, 77, 
[aIn +98 6 i n  
chl 

5-N-Acetyl deriv 
o f  sulfonamide, 
247 

Sulfonyl bromide, 
67 5 

t-N-Acetyl deriv 
o f  sulfonamide, 
220 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF S U L F O N A M I D E S  AND SULFONANILIDES 

Name 

3-Ethoxybenzene sulfon- 
amide 

D-Camphor-lo-sulfon- 
amide 

Naphthalene-2-sulfon- 
anilide 

b-Huoronaphthalene-2- 
sulfonamide 

DL-Camphor-8-sulfon- 
amide 

3-Methvl-4-nitrobenzene 
sulfonamide 

3-Chloro-4-methylbenzene 
sulfonamide 

S i  1-Naphthyl~propane- 
2-sulfonamide 

3.5-Dimethvlbenzene 
sulfonamide 

retraline-6-sulfonamide 
ndane-5-sulfonamide 

A-lodonaphthalene-1- 
sulfonanilide 

D-Camphor-8- 
sulfonamide 

4-Chloro-2-nitrobenzene 
sulfonanilide 

I,4-Dimethylbenzene 
sulfonamide 

Ioluene-4-sulfonamide 

9-Aminnnaphthalene-I- 
sulfonanilide 

1-Vinylbenzene 
sulfnnamide 

I-Bromonaphthalene-1- 
sulfonamide 

44-Dichlorobenzene 
sulfonamide 

!,4,6-Trimethylbenzene 
sulfonamide 

7-Ethoxynaphthalene-2- 
sulfonamide 

1-Aminnbenzene 
sulfonamide 
3,5-Dimethvl-2-hvdroxv- 
benzene sulfonanilide 

l-Camphor-3- 
sulfonamide 

i-Chloro-2-methy Iben- 
zene sulfonamide 

Melting 
point, "C 

3 1 

32 

32 

33 

33 5 w 

33 5 

34 

34 

35, al 

35 
35 5 6, dl 

36 

36 

3 7 

38 

38 

583 9 0  
dnh )  105 
dihvd ) 
39 40 

39 40 

to 

40. 135 

42 

12 

42 

42 3 

13 

13 

(Listed in order of increasing m.p.)* (Continued) 

Sulfon~c 
acid 

193 

91 (hyg 

105 (hyd ) 

56 8 

- 37 

92 

57 

82 

62 (hyd ) 

Derivatives o f  the corresponding dcid Salts o f  the corresponding acid 

Chloride 

38 

67 

76 79 

97, chl 

106 

50 

38 

b p  61" 

94.90, 
bz 

58 
46-7, 
et h 

b P 
148 9' 

68 

124 121 

138 

75 

34 

69 

97 

22 4, 19 

56 

103 

58 

Amide 

s 
B e n 4  
thiu 

-<miurn 

Miscellaneous 
derivatives 
o f  the acid 

'1-xdnthykulfon- 
amide, 188 
'1-xdnthylsulfon- 
amide, 197 

-0-Acetyl deriv 
o f  sulfonyl chio- 
ride, 62, pet eth 
'I-Methylanilide, 
I I I 2, Me  ester, 
77.[aIn +98 6 
in chi 

*Derivative ddtd given in order m p ,crystal color, solvent from v. hich crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

Name 

4-Iodobenzene 
sulfonanilide 

2.5-Dimethyl-3-nitro- 
benzene sulfonanilide 

4-Methylnaphthalene-2- 
sulfonamide 

Benzophenone-2- 
sulfonanilide 

4-Ethoxynaphthalene-2- 
sulfonanilide 

3.4-Dimethylbenzene 
sulfonamide 

4-Fluoronaphthalene-I- 
sulfonanilide 

4-Chlorobenzene 
sulfonamide 

4-Methvl-3-nitrobenzene 
sulfonamide 

3-Chloro-6-methylben- 
zene sulfonamide 

Pyridine-3-sulfonanilide 
3-Bromocamphor-S- 
sulfonamide 

4-Chloronaphthalene-l- 
sulfonanilide 

4-Bromo-3-methylben- 
zene sulfonamide 

4-Methoxy-3-nitroben- 
zene sulfonamide 

l-Aminonaphthalene-7- 
sulfonanilide 

4-Methoxvnaphthalene-2- 
sulfonanilide 

3-Chlorobenzene sulfon- 
amide 

2-Methyl-5-nitrobenzene 
sulfonanilide 

23-Dimethylbenzene 
sulfonamide 

Benzene-1.3-disulfon- 
anilide 

b-Methoxynaphthalene-1- 
sulfonamide 

Naphthalene-1-sulfon- 
amide 

4-Ethoxybenzene sulfon- 
amide 

4,6-Dichloro-2.5- 
dimethylbenzene sulfon- 
amide 

3-Bromo4methylben- 
zene sulfonamide 

2-Hydroxynaphthalene- 
3.6.S-trisulfonanilide 

7-Ethoxynaphthalene-2- 
sulfonanilide 

2-Chloronaphthalene-l- 
sulfonamide 

Melting 
point, Â¡ 

(Listed in order of increasing m.p.)* (Continued) 

Sulfonic 
acid 

Derivatives of the corresponding acid 

Chloride 

85 

61 

124 5 

96 7 

85 

52 

86 

53 

36 

24 

136 7 

94 5 

50 

66 

98 5 

46-7 

24 6 

53 

m5 

58,66 

59 

!I 

50 

r~ 196 

103 

75 

Amide 

183 

173 

183 

206 

110 1 

187 

181 (hyd 

226 

186 

229 

142 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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- 
Naph 
thyl- 
amide 

- 

90 

53 

62 

45 

- 

Salts of the corresponding acid 
- 

s 
knzyl  
thiu 
onium 
- 

108 

175 

84 

1 4  

37 

- 

- 
p-Tolui 
dinium 

- 

135-6 

208- I t  

130 I 

199- 
200 

156 7 

181 

- 

0-Tolui. 
dinium 

- 

126 5- 
7 5 

163 4 

28 

151 

156 8 

'37 

- - 

Miscellaneous 
derivatives 
o f  the acid 

:t ester, 93 

4e ester, 83 
Et ester, 104 

lenzoyiguamdine 
salt, 214 6 
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I 
I 
I TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES A N D  SULFONANILIDES 

(Listed in order of increasing m.p.)* (Continued) 

I Name 

135 8-Chloro-7-methoxynaph- 
thalene-1-sulfonamide 

136 2-Aminobenzene sulfon- 
amide 

137 5-Methylbenzene-l.3- 
disulfonanilide 

138 6-Ethoxynaphthalene-2- 
sulfonanilide 

139 2-lodonaphthalene-l- 
sulfonamide 

140 6-Ethoxynaphthalene-l- 
sulfonamide 

14 1 2.6-Dichloro4methyl- 
benzene sulfonamide 

142 4-Chloro-2,5-dimethyl- 
benzene sulfonanilide 

143 4-Amino-2-hydroxyben- 
zene sulfonamide 

144 Tetraline-6-sulfonanilide 
145 Benzene sulfonamide 

146 2-Chloro-5-methylbenzene 
sulfonamide 

147 D-3-Bromocamphor-lo- 
sulfonamide 

148 Toluene-2-sulfonamide 

4-Methoxynaphthalene-2- 
sulfonamide 

5-Methoxynaphthalene-l- 
sulfonanilide 

Nil-Naphthyl)toluene4 
sulfonamide 

152 Benzophenone-3.3'disul- 
fonamide 

153 2.4-Dinitrobenzene sulfon- 
amide 

154 2-Methyl-4-nitrobenzene 
sulfonamide 

155 2-Nitrodiphenylamine-4- 
sulfonanilide 

156 Phenanthrene-2-sulfon- 
anilide 

4-Methylnaphthalene-l- 
sulfonanilide 

2-Ethoxynaphthalene-1- 
sulfonamide 

4-Methoxynaphthalene-l- 
sulfonanilide 

Melting 
point, "C 

Sulfonic 
acid 

00 

t3 4 
(mono- 
hyd), 66 
(anh ) 

7 5 

'7 

04-5 

06 8 
(hyd ). 

Derivatives of the corresponding acid 

Chloride 

137 

94, eth 

107 5 

110 

118 

56 

50 

169 

58 
14 5 

56 

65 

68 

75 5 

1195 

69 

A 137-8 

102 

130 (anh 

20d 

50 

Amide 

16, w 

83 

85 

35 

45 

94 5 

05 
(dthyd ), 
I38 5 9 

(anh ) 

62 

53-4 

74,177 

77 

- 

Anilide 

- 
96 

94 5 

29- 
30 5 

36 

03 

1 

177 8 

87 

- 
Naph 
thy1 
imide 

- 

70 1 

- -- 

Salts of the corresponding acid 

Tolu1 
Iinium 

Tolu1 
linium 

Miscellaneous 
derivatives 
o f  the acid 

!-N Benzoyl deriv 
of  sulfonarnide 
198, Hydro 
chloride. 201 

Ã̂  Xanthylsulfon- 
arnide. 200 

Â¥ Xanthylsulfon 
arnide, 182-3,5 

Ãˆ)-Xanthylsulfon 
arnide, 197 
jydraz~de 1 10 

wle ester, 101 2, 
Et ester, 89, 
ye1 -br 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 

397 

Copyright 1967 by CRC Press, Inc.



TABLE XXIV. ORGANIC DERIVATIVES O F  S U L F O N A M I D E S  A N D  SULFONANILIDES 

Name 

2-Ethoxybenzene sulfon- 
anilide 

2-Methoxynaphthalene-I- 
sulfonamide 

3-Nitrobenzylsulfonamide 
(3-Nitrotoluene-a-sul- 
fonamide) 

5-Amino-2-hydroxyben- 
zene sulfonanilide 

5-Chloro-2-nitrobenzene 
sulfonamide 

2.5-Dichlorobenzene sul- 
fonanilide 

3.5-Dimethyl-2-hydroxy- 
benzene-1,4disulfon- 
amide 

6-Hydroxynaphthalene-2- 
sulfonanilide 

2-Methylbenzene-1.3- 
disulfonanilide 

N-f 1-Naphthyl)-4-chloro- 
naphthalene-l-sulfon- 
amide 

2-Nitrodiphenylamine-4- 
sulfonamide 

7-Methylnaphthalene-l- 
sulfonanilide 

2-Ethoxybenzene sulfon- 
amide 

7-Methylnaphthalene-2- 
sulfonamide 

3-Methyl-2-nitrobenzene 
sulfonamide 

!-Amino-2-methylbenzene 
sulfonamide 

4-Chloro-2-nitrobenzene 
sulfonamide 

4-Nitrodiphenylamine-2- 
sulfonanilide 

8-Aminobenzene sulfon- 
amide 

3,6-Dichloro-23-di- 
methylbenzene sulfon- 
amide 

i-Aminonaphthalene-1- 
sulfonamide 
'44 I-Naphthyl)benzyl 
sulfonamide 

4-Bromobenzene sulfon- 
amide 

5-Bromo-2-methylbenzene 
sulfonamide 

M-( I-Naphthy1)-3-nitro- 
benzene sulfonamide 

3-Nitrobenzene sulfon- 
amide 

Melting 
point "C 

I58 

159 

I59d.  w 

159 (98) 

(Listed in order of increasing m.p.)* (Continued) 

1 Derivatives of the corresponding acid 

88 

94 5 

96 

65 6 

63 4 

58 5 

75 

102 4 

7 1 

92 3, 
eth , bz 

76, eth 

33-5 

64 

64 

Amide 

*Derivat~vedatagiven i n  order m p crvstal color, solvent from which crystallized 
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- 
Naph 
thy1 
amide 

Salts of the corresponding acid 

>-Tohi 
dinium 

- 
~Tolu i  
dinium 

Miscellaneous 
deriv~tives 
of the acid 

Phenylhydrdzide, 
132 3 

Vie amide, 106 
7 Dimethvl- 
amide. 118 9 

Me ester, 83 Et 
ester. 104 

'henylhydrazide, 
132 3 

5-N-Acetyl deriv 
o f  sulfonamide, 
242 

'henylhydrazide, 
15 1, Ph ester, 82 

Senzoylguanidine 
salt. 210 I 

lydrazide, 13 1 
2, Phenyl- 
hydrazide, 173 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 

Name 

2,4-Dimethoxybenzene 
sulfonamide 

5-Chloro-2-methyl-3- 
nitrobenzene sulfonamidi 

4-Hydroxynaphthalene-l- 
sulfonamide 

2.3-Dimethylbenzene 
sulfonamide 

4,6-Dichloro-2-methyl- 
benzene sulfonamide 

4-Chloronaphthalene-2- 
sulfonamide 

4,S-Dibenzylnaphthalene- 
1-sulfonamide 

4-Bromo-2-methylbenzene 
sulfonamide 

Propane-1,3disulfon- 
amide 

Propane-1,Idisulfon- 
amide 

2.43-Trimethoxybenzene 
sulfonanilide 

I-Acetamidonaphthalene- 
1-sulfonanilide 

4-Ethoxynaphthalene-l- 
sulfonamide 

3-Carboxybenzene sulfon- 
amide 

4-Methyl-2-nitrobenzene 
sulfonamide 

N-(I-Naphthyl)benzene 
sulfonamide 

3,6-Dichloro-2,5-di- 
methylbenzene sulfon- 
anilide 

5-Aminonaphthalene-l- 
sulfonanilide 

&Nitrobenzene sulfon- 
anilide 

1,4-Dimethyl-3-nitroben- 
zene sulfonamide 

i-Nitronaphthalene-2- 
sulfonanilide 

1,s-Dimethyl-3-nitroben- 
zene sulfonamide 

t-Nitrodiphenylamine-2- 
sulfonamide 

7-Ethoxy-8-nitro- 
naphthalene-l-sulfon- 
amide 

1.5-Dimethylbenzene-l.3- 
disulfonanilide 

kMethoxynaphthalene-2- 
sulfonanilide 

M-Dibromobenzene sul- 
fonamide 

Melting 
point, "C 

(Listed in order of increasing m.p.)* (Continued) 

Sulf0n1c 
acid 

Ã̂ d 

'8 (hyd ), 
148 (anh 

13-4 
(mono- 

hyd ), 66 
(anh ) 

09 1 1  (9; 

44 (anh ) 

35 6 (hyd 

28 (200) 

16 5-7 5 

(anhyd ) 

Derivatives of the corresponding acid 

Chloride 

70 

60 

47 

43 

106 

151 

50 

dt 45 

130 

103 

dl 20 

98 9 

14 5 

71 

80, Igr 

96 

I69 

61 

102 4 

155 

81, lgr 

I38 

34 

- 

Amide 

'6 

4 1 

56 

65 

60 

80 

23 

95, al 

13 

- 

- 

Anilide 

- 

99-200 

It 125 

51-2, 
al 

80 

12 

43 4 

64 

- 

- 
Naph 
thyl- 
amide 

- 

Salts of the corresponding acid 
- 

s- 
Benzyl 
thiu- 

ronium 
- 

63 

48 

79 

Miscellaneous 
derivatives 
of the acid 

Et ester, 76 9 

I 
Di-m-toluidide, 

I 222, Di- 
hydrazide, 105 

Me ester, b p 
15015, N-Xan- 
thylsulfon- 
amide. 200 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF S U L F O N A M I D E S  A N D  SULFONANILIDES 

Name 

4.6-Dichloro-2.5-di- 
methylbenzene sulfon- 
anilide 

4-Chloro-3-nitrobenzene 
sulfonamide 

7-Chloronaphthalene-2- 
sulfonamide 

3-Amino-4-methylbenzene 
sulfonamide 

sulfonamide 
4-Hydroxybenzene sulfon- 
amide 

5-Methylnaphthalene-l- 
sulfonamide 

4-Methylnaphthalene-l- 
sulfonamide 

2-Chloro-5-methvl-6- 
nitrobenzene sulfonamide 

Benzophenone-3,3 disul-  
fonanilide 

6-Methoxvnaphthalene-l- 
sulfonanilide 

Acenaphthene-5-sulfon- 
anilide 

2-Methylbenzene-l,4di- 
sulfonanilide 

8-Nitronaphthalene-l- 
sulfonanilide 

Naphthalene-1.4-disulfon- 
anilide 

4-Nitrobenzene sulfon- 
amide 

4-Ethoxynaphthalene-l- 
sulfonanilide 

3,4-Dimethyl-Snitroben- 
zene sulfonamide 

3-Chloro-2-methylbenzene 
sulfonamide 

2-Aminonaphthalene-S- 
sulfonamide 

2.5-Dichlorobenzene sul- 
fonamide 

2.4.5-Trimethylbenzene 
sulfonamide 

Melting 
point, 'C 

175 

175 6, yel , 
ti l 

176 

176 

176-7 

176 7 

176 8 

177d 174 

177 

177 8 

177 5 

178 

it 178 

178 8 5 

179 

180, 5OU,, 
dl 

180 

180 

180 w 

181 (hyd ) 

181 

181 

(Listed in order of increasing m.p.)* (Continued) 

Sulfonic 
acid 

8 (tetrd- 
h y d )  118 

(anhyd ) 

15 

15 
trihyd ) 

)9 11 (95) 

hyg ) 

)-72 

3 7 
> I  00) 
12 

Derivatives of the corresponding acid 

Chloride 

8 l 

40 1 

(60 2) 
87 

55 7 

141 

81, lgr 

122 

di 137 8 

80 5 

Ill 

98 

165 d 

160(166) 

30, Igr 

103 

70 

72, pet 
eth 

38 

51 

Amide 

*Derivdtive d i i h  given in order m p , crystdl color, solvent from which crystallized 

400 

Salts of  the corresponding acid 

Anilide 

- 
s- 

Benzyl 
thiu- 
onium 
- 

69 

70 

I -Napt 
ihyl- 
amid( 

160 

- 

Ani- 
Iinium 

- 

70 

62-3 

- - -  -- 

Miscellaneous 
derivatives 
of the acid 

Me ester, 89, E l  
ester, 65 

3-N-Benzoyl 
deriv o f  sulfon- 
amide, 203,3-N- 
Acetyl deriv o f  
sulfonyl chlo- 
ride, 144, 3-N- 
Benzoyl deriv 
o f  sulfonyl chlo- 
ride, 196 

I-N-Acetyl deriv 
o f  sulfonamide, 
213, Benzoyl- 
guanidine salt. 
214-6 
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TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 
(Listed in order of increasing m.p.)* (Continued) 

Name 

S-Chloro4methyl-2- 
nitrobenzene sulfon- 
amide 

2,4-Dichlorobenzene 
sulfonamide 

2,5-Dimethyl-6-nitroben- 
zene sulfonanilide 

5-Ethoxynaphthalene-l- 
sulfonamide 

b-Ethoxynaphthalene-2- 
sulfonamide 

4-Iodobenzene sulfon- 
amide 

4-Ethoxynaphthalene-2- 
sulfonamide 

Quinoline-S-sulfonamide 

4,5-Dichloro-3-methyl- 
benzene sulfonamide 

N-< 1-Naphthylfd-bromo- 
benzene sulfonamide 

6-Chloronaphthalene-2- 
sulfonamide 

5-Nitronaphthalene-2- 
sulfonamide 

S-Chloronaphthalene-2- 
sulfonamide 

4-Chloro-2-methylbenzene 
sulfonamide 

4-Chloro-2,Sdimethyl- 
benzene sulfonamide 

2-Carboxy-5-methylben- 
zene sulfonamide (4- 
Toluic acid-2-sulfon- 
amide) 

2-Chloro-5-nitrobenzene 
sulfonamide 

2-Bromobenzene sulfon- 
amide 

3.5-Dichloro-2-methyl- 
benzene sulfokamide 

2-Methyl-5-nitrobenzene 
sulfonamide 

2-Chloro4methyl- 
benzene sulfonamide 

4-Methylbenzene-l.341- 
sulfonamide (Toluene- 
2,4-disulfonamide) 

2-Ethoxynaphthalene-l- 
sulfonanilide 

l-Chloronaphthalene-1- 
sulfonamide 

8-lodonaphthalene-I- 
sulfonamide 

Melting 
point, "C 

181 

I82 

I82 

182 5 

I83 

183 

I83 

183-4 

183-5 

183 5 

I84 

I84 

185 

185 

I85 

185 

185-6 

186, w 

I 86 

186 

186 

186-7 
(191) 

I87 

87 

87 

Sulfonic 
acid 

I28 

36 

145 (anh ) 

312 

38 90 

1 8  9,yel 

100 

190(158) 

(anh ) 

168-9 d 
(hyd ) 

3 3  5 
(dihyd ) 

30 3 d  

15 

Derivatives of the corresponding acid 

Chloride 

39 

55 

110 

121 

107 5 

55 

85 

124 

35 8 

76. eth 

1105 

125 

M 

54 

50 

ii 59 

$0, w 

i I. eth 

i 4  

16-7, 

b P 
183-5" 

l6,52 

54.46 

116 

14-5 

40 

Amide 

92 

66 161 

58 

- 
-Naph 
thyl- 
amide 

- 

62 

Salts of the corresponding acid 
- 

s- 
Benzyl 
thiu 

ronium 
- 

' 70 

- 

i-Tolui 
iinium 

- 

04 6 

58 5 
9, al  

15 6 

56-7 

77 d 

- 
Ani- 

linium 

- 

37-8 

60 d 

I 189 

$5-6 

- 
8 Tolui 
iinium 

- 

70 2 

43 5, 
SO" < 

al 

82 3 

56-8 

'I 
170-1 

5 1 

Miscellaneous 
derivatives 
of the acid 

Me  ester, 96, Et 
ester, 73, Picrate 
o f  N a  salt, 226-7 

Dl-m-toluidide, 
I38 

Me ester, 83, Et 
ester. 104 

*Derivative data given i n  order m p , crystal color, solvent from which crystallized 

Copyright 1967 by CRC Press, Inc.



TABLE XXIV. ORGANIC DERIVATIVES OF SULFONAMIDES AND SULFONANILIDES 
(Listed in order of increasing m.p.)* (Continued) 

Melting 
point, "C 

37 (179) 

$7 

$7 

$8 

38 

<8 

Ã 9 

$9 

<9 

39 90 
anh ), 14. 

hyd ) 

90 

M 

?O 

m 

50 

3 1 

3 1  

91 

91-2 

92 

92 

92 
92 

Derivatives of the corresponding acid Salts of the corresponding acid 
- 

roiu1 
mum 

- 

53 4 

- 
Ani- 
inium 

Miscellaneous 
derivatives 
of the acid 

Sutfonic 
acid Name 

Amide 

52 (1 22) 
ill 
4 NO, 

>(93) 

10(anh ) 

75-6 
dnh ), 
120- 1 
'mono- 
lyd ) 88 
i (dihyd 

15d 
(trihyd ) 

1 1  (+2^ 

H,0) 

> 260 

- 

3 

75 

2 1 

3 5 

9 

9 5 

lo 2 

1. 46 

5 

3 

9. eth 

39 I1 

10 I 

65 d 

I Il l 

9 

I 186 
chl 
I 160 

11 
67 

- 

ulfonyl chloride, 
109 10 

!,4-Dimethyl-5-nitro- 
benzene sulfonamide 

'4-Diaminobenzene-1,s- 
disulfonamide 

i-Bromonaphthalene-2- 
sulfonamide 
1-Chlorobenzene sulfon- 
amide 

l-Nitronaphthalene-1- 
sulfonamide 

!,6-Dichloro-3-methyl- 
benzene sulfonamide 

i-Methy lnaphthalene-2- 
sulfonamide 

LMethylbenzene-l,3- 
disulfonanilide 
i-Methoxynaphthalene-2- 
sulfonamide 
iulfanilylguanidine 
(Sulfaguanidine) 

-N-Acetyl der~v 
afsulfonamide, 
262 6 (248 51) 
Hydrochlonde. 
205 6 

+I-( 1-Naphthyl)-4-chloro- 
benzene sulfonamide 

!,4-Dihromobenzene 
sulfonamide 

t-Methylbenzene-1.2- 
disulfonanilide (Toluene 
3.4-d~sulfonanil~de) 

Phenanthrene-3-sulfon- 
amide 

4e ester, 119 
20. d l  E l  ester. 
107-8 

-N-Acetyl deriv 
ofsulfonam~de, 
247 

l-Aminonaphthalene-l- 
sulfonanilide 

i-Nitronaphthalene-1- 
sulfonamide 

i-Hydroxynaphthalene- 
1.6-disulfonanilide 

3,5-Dichloro-4-methyl- 
benzene sulfonamide 

Sulfapyridine -N-Acetyl denv 
ofsulfonamtde, 
226 7, acet 

Anthraquinone-2,7disul- 
fonanilide 

4-Carboxy-3-nitrobenzen 
sulfonamide (2-Nitro- 
benzoic acid-4-sulfon- 
amide) 

Quinoline-6-sulfonamide 
5,6-Dichloronaphthalene 
Z-sulfonamide 

*Derivative data given in  order m p ,crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF S U L F O N A M I D E S  A N D  SULFONANILIDES 

Name 

Anthraquinone-2,7disul- 
fonamide 

2.5-Dimethyl-6-nitro- 
benzene sulfonamide 

2-Amino-5-methylben- 
zene-1,3disulfonanilide 

Methane disulfonanilide 

3.4-Dicarboxybenzene 
sulfonamide (Phthalic 
acid-4 sulfonarnide) 

2-Nitrobenzene sulfon- 
amide 

Anthraquinone-2-sulfon- 
anilide 

Phenanthrene-9-sulfon- 
amide 

2-Carhoxybenzene sul- 
fonanilide 

5-Methoxynaphthalene-1. 
sulfonamide 

6-Ethoxynaphthalene-l- 
sulfonanilide 

7-Hydroxynaphthalene- 
1.3disulfonanilide 

4-Bromonaphthalene-l- 
sulfonamide 

7-Hydroxynaphthalene-l- 
sulfonanilide 

2.5-Dibromobenzene sul- 
fonamide 

7-Methylnaphthalene-l- 
sulfonamide 

4.6-Dimethylbenzene-l.3- 
disulfonanilide 

4.7-Dichloronaphthalene- 
2-sulfonamide 

N-( I-Naphthyl)-4-amino- 
benzene sulfonamide 

8-Chloro-7-methoxy- 
naphthalene-l-sulfon- 
anilide 

5-Fluoronaphthalene-l- 
sulfonamide 

2-Methoxynaphthalene-l- 
sulfonanilide 

8-Chloronaphthalene-l- 
sulfonamide 

4,s-Dichloronaphthalene- 
2-sulfonamide 

2.5-Dimethyl4nitro- 
benzene sulfonamide 

Melting 
point. "C  

(Listed in order of increasing m.p.)* (Continued) 

Sulfonic 
acid 

145 (anh ) 

220 7 " d  

138 40 
(rnono- 

hyd ) 
70 (85) 

174 (dnh ) 

58 9 (hyd ) 
134 (anh ; 

128(anh ) 

105 (hyd ) 

140 

Derivatives of the corresponding acid 

Chloride 

I 86  

1 0  

156 

b~ 
133"' 

167 70 
d eth 

59 

197 

127 

79, pet 
eth 

1195 

118 

161 2 

87 

7 1 

96 

130, pet 
eth 

I56 

137 

122 3 

121 

101 

I58 

75 

Amide 

5 7  

11 233 

!6 I 

54 

!49, w 

65 

5 3  

159 

- 
Naph- 
thy1 
amide 

- 

Salts of the corresponding acid 
- 
Ani- 

linium 

- 

09 

65 

40 

Miscellaneous 
derivatives 
of the acid 

Me ester, 123 
Et ester. 125 

Vie ester, 106. 
me dl  Et ester. 
108. dl 

Me ester, 1 18, 
eth 

Der iva t ive  datd given i n  order m p crystal color, solvent from which crystallized 

403 

Copyright 1967 by CRC Press, Inc.



TABLE XXIV. ORGANIC DERIVATIVES O F  S U L F O N A M I D E S  A N D  S U L F O N A N I L I D E S  

-- - 

Name 

Sulfamethazine (Sulfadi- 
methylpyrimidine) 

Acenaphthene-3-sulfon- 
amide 

4-Hydroxynaphthalene-l 
sulfonanilide 

4-Aminobenzene sulfon- 
anilide 

4.5-Dimethylbenzene-l.3- 
disulfonanilide 

4-Chloro-3-methyl-5- 
nitrobenzene sulfon- 
amide 

Anthracene-2-sulfon- 
anilide 

5-Hydroxynaphthalene-I. 
sulfonanilide 

2-Hydroxynaphthalene- 
3.6-disulfonanilide 

5-Amino-2-hydroxyben- 
zene sulfonamide 

l-Nitronaphthalene-2- 
sulfonanilide 

Sulfathiazole 

4-Nitrobenzyl sulfonamidi 
(4-Nitrotoluene-a- 
sulfonamide) 

Anthracene-l-sulfon- 
amide 

4.8-Dichloronaphthalene- 
2-sulfonamide 

3-Amino4hydroxyben- 
zene sulfonamide 

4-Hydroxybenzene-l3di. 
sulfonanilide (Phenol- 
2.4-disulfonanilide) 

6-Methylnaphthalene-2- 
sulfonamide 

2.6-Dimethyl4hydroxy- 
benzene-1.3disulfon- 
anilide 

4-lodonaphthalene-l- 
sulfonamide 

4-Fluoronaphthalene-l- 
sulfonamide 

4-Amino-3-nitrobenzene 
sulfonamide 

Melting 
point. "C 

(Listed in order of increasing m.p.)* (Continued) 

Sulfonic 
acid 

$7 9 

170 

10 2 d  

00 (anh 

05, grn 

'I 

55-6 d 

lOOd 

Derivatives of the correspondmg acid 
- 

Chloride 

- 

1 3  4 

79, ye1 

52 

122 

121,bz. 
pet eth 

10 

10 

41 

I9 

7 8 

17-8 

24, 121 

6 

9-60 

- 

Amide 

167 

165 

239 

26 1 

214 

'20 d 

'39 

!06-8 

- 
-Naph 
thyl- 
amide 

Salts of the corresponding acid 

s- 
Benzyl 
thiu 

'oniurn 

~Tolui 
dinium 

- 

I96 

109 

'50 

Miscellaneous 
derivatives 
of the acid 

4-N-Acetyl deriv 
of sulfonamide, 
249 50 

Me ester, 122 3. 
Et ester, 137 9, 

Igr 
2-Naphthyl sul- 

fonamide, 204 
4-N-Acetyl deriv 
of sulfonanihde, 
2 14, Me ester, 92 

Phenylhydrazide, 
210, Me ester. 
157. Et ester, 
160 

0-Acetyl deriv of 
sulfonyl chlo- 
ride. 129 

4-N-Acetyl deriv 
of sulfonamide, 
256 7 

3 ester, 93 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES OF S U L F O N A M I D E S  A N D  SULFONANILIDES 
(Listed in order of increasing m.p.)* (Continued) 

Name 

2.6-Dimethyl-4-hydroxy- 
benzene-1,3disulfon- 
amide 

3,7-Diethylnaphthalene-1- 
sulfonamide 

6-Bromonapbthalene-2- 
sulfonamide 

7-Bromonaphthalene-l- 
sulfonamide 

4-Methoxybenzene-1.3- 
disulfonanilide 

7-lodonaphthalene-2- 
sulfonami~e 

4-(N-Methvlamino)ben- 
zene sulfonamide 

2,4,6-Tr~chlorobenzene 
sulfonamide 

4-Amnonaphthalene-l- 
sulfonamide 

6-lodonaphthalene-l- 
sulfonamide 

Fluorene-2-sulfonamide 
Anthraquinone-l-sul- 
fonanilide 

l-Nitronaphthalene-2- 
sulfonamide 

4-Acetamidobenzene 
sulfonanilide 

6-Chloronaphthalene-l- 
sulfonamide 

N-( 1-Naphthyl)4 
acetamidobqnzene sul- 
fonamide 

2.5-Dichlorobenzenc-1.3- 
disulfonamide 

5-Methylbenzene-1,3- 
disulfonamide 

5-Chloronaphthalene-2- 
sulfonamide 

Naphthalene-2-sulfon- 
amide 

4.7-Dichloronapbthalene- 
1-sulfonamide 

6-Bromonaphthalene-l- 
sulfonamide 

4.6-Dichloronaphthalene- 
2-sulfonamide 

7-Broinonaphthalene-2- 
sulfonamide 

3.6-Dichloronaphthalene- 
2-sulfonamide 

Melting 
point. "C 

Sulfonic 
acid 

Derivatives of the corresponding acid 

Chloride 

146 7 5, 
ye1 -br 

1 17-8 

105 7 

124 

147 

86 

100 

35 40 

92 5 

1 64 
2 16-8. 
ye1 , 
PhNO, 

121, 

pink, 
bz -pet 
eth 

149 

70 

149 

1 4  

M, eth 

115 

76.79 

151 

77 

136 

100 

166 

Amide 

40 

19 

19 

- 

- 

Anilide 

- 

9 5  7 

90 

02 

14 

53. al 

32 

- 

- 
Naph 
thyl- 
amide 

Salts of the corresponding acid 

s 
Benzyl 
thiu 

ronium 

-Tolui- 
linium 

Ani- 
inium 

-Tolui. 
linium 

Miscellaneous 
derivatives 
of the acid 

4e ester. 1 17 9. 
Et ester, 114-5 

-Toluenesul- 
fonate. benzi- 
dine salt, 255 

IH, -* 1-Amino- 
anthraquinone, 
252 (243) 

t ester. 114-5 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES O F  S U L F O N A M I D E S  A N D  S U L F O N A N I L I D E S  

Name 

6-Ethoxy-1-nitro- 
naphthalene-2-sulfon- 
amide 

5-Aminonaphthalene-2- 
sulfonamide 

4-Acetamidohenzene 
iilfonamide 

5-Bromonaphthalene-2- 
sulfonamide 

4-Nitrobenzyl sulfon- 
anilide (4-Nitrotoluene- 
a-sulfonanilide) 

7-Methoxynaphthalene-2- 
sulfonamide 

2,4,6-Tribromobenzene 
sulfonanilide 
7.8-Dichloronaphthalene- 
I-sulfonamide 

B-Hydroxynaphthalene-1- 
sulfonamide 

b-Iodonaphthalene-2- 
sulfonamide 

2.5-Dimethylbenzene-1.4- 
disulfonanilide 

5,6-Dichloronaphthalene- 
I-sulfonamide 

Acenaphthene-S-sulfon- 
amide 

6-Nitronaphthalene-l- 
sulfonamide 

2-Methylbenzene-1.4- 
disulfonamide 

5-Chlorobenzene-1.3- 
disulfonamide 

Anthracene- 1,8-disulfon- 
anilide 

4-Nitronaphthalene-2- 
sulfonamide 

4.6-Dichloronaphthalene- 
1-sulfonamide 

4-Carboxamido-3-nitro- 
ben~ene sulfonamide 
(2-Nitrobenzamide- 
4-sulfonamide) 

5-Chloronaphthalene-l- 
sulfonamide 

4-Methoxynaphthalene-l- 
sulfonamide 

1.4-Di-iodobenzene 
sulfonamide 

7.8-Dichloronaphthalene- 
2-sulfonamide 

4nthraquinone-1.b-disul- 
fonanilide 

sulfonamide 

Melting 
point "C 

(Listed in order of increasing m.p.)* (Continued) 

218 

218 9 d  

219 

220 

220 d 

2-20 

220 2 d 

22 1 

222 d 

222 

223 

223 

223 

223-4 

224 

224 

224 

225 

226 

226 

226 

226 

227, aq al 

227 

227 8, yel 

227-30 

Sulfonic 
acid 

7 1  

54 

107 (hyg ) 

I I I (+2 5 
Hz0) 

122 5 

!I 5 7, gold 

Derivatives of the corresponding acid 

Chloride 

I46 

149 

96 

90 

83 

64 

I38 

140 

1 64 

106 

Ill 

127 

98 

106 

225 

139 5 

119 

dl 160 

95 

98 5 

82, bz - 
pet eth 

124 

197-8, 
ye1 , 
PhNO* 

64 5 

Amide 

*Derivative data given in  order m p ,crystal color, solvent from which crystallized 

406 

- 
Naph- 
thy1 
amide 

Salts o f  the corresponding acid 

s- 
Benzyl 
thiu 
onium 

Miscellaneous 
derivatives 
of the acid 

-N-Acetyl denv 
of sulfonamide, 
238 9 

iulfonyl bromide, 
110, Me ester, 
89, Et ester. 46 
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TABLE XXIV. ORGANIC DERIVATIVES O F  S U L F O N A M I D E S  AND SULFONANILIDES 

383 3,4-Dichloro-2-methylben 
zene sulfonamide 

384 4'-Nitrobiphenyl4 
sulfonamide 

385 2.4.6-Trihromohenzene 
sulfonamide 

386 8-Nitronaphthalene-2- 
sulfonamide 

387 6.8-l)ichloronaphthakne- 
2-sulfonamide 

388 Benzene-1.3disuifon- 

N o  

amide 

Name 

389 4.5-Dichloronaphthalene- 
1-sulfonamide 

390 Biphenyl-4-sulfonamide 
391 2,4-Di-iodobenzene 

sulfonanilide 
392 2-Hydroxynaphthalene- 

1.5-disulfonanilide 
393 5-Bromonaphthalene-l- 

sulfonamide 
394 2-Hydroxynaphthalene- 

1,7disulfonanilide 
395 Methane disulfonamide 

396 2-Ethoxybenzene-l,4- 
disulfonamide 

397 3.5-Dinitrobenzene sulfon- 
amide 

398 4-Aminobenzene-l,3di- 
sulfonamide (Aniline- 
2.4-disulfondmide) 

7-Chloronaphthalene-l- 
sulfonamide 

5.6.8-Trichloronaph- 
thalene-2-sulfonamide 
4,6,7,8-Tetracbloronaph- 
thalene-2-sulfonamide 

5-Nitronaphthalene-l- 
sulfonamide 

4-Carboxamidobenzene 
sulfonamide 

2.4-Diaminobenzene-1,s 
disulfonanilide 

2.3-Dichloro-4-methylben. 
zene sulfonamide 

Benzene- 1,3,5-trisulfon- 
anilide 

408 Anthraquinone-1Jdi- 
sulfonanilide 

sulfonanilide 

sulfonamide 

Melting 
point. "C 

(Listed in order of increasing m.p.)* (Continued) 

Sulfonic 
acid 

14 

3 5  6 ( +  

H,0) 

67(anh ' 

> p 220 
7Ol5-2U d 

20 d 

14 (hyd ) 
260 (anh 

,100 

20(hyd : 

!93-4 

Derivatives of the corresponding acid 

Chloride 

51 2 

I78 

64 

169 

121 

63 

115 
77 8 

A 231 

95 

I69 

A 8 , b p  
1331Â 

A 106 8 

99, chl , 

Igr 

176 

di 57 

275 

41 

in 187 

321-2, 
br -ye1 , 
PhNO, 

222 3 

109- 1 1 

- 

Amide 

- 
Naph. 
thy1 

amide 

Salts of the corresponding acid 

Miscellaneous 
derivatives 
of the acid 

N-Xanthylsulfon- 
amide, 170, Alk 
fusion - re- 
sorcinol, 110 

M e  ester, 78, al, 
Et ester, 52, al 

Tri-Et ester, 147, 
bz 

'Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES O F  S U L F O N A M I D E S  A N D  S U L F O N A N I L I D E S  

Name 

b-Hydroxynaphthalene-2- 
sulfonamide 

4-Hydroxybenzene-1,3- 
disulfonamide (Phenol- 
2.4-disulfonarnide) 

5-lodonaphthalene-l- 
sulfonamide 
4.5-Dimethylbenzene-l,3- 
disulfonamide 

7-Iodonaphthalene-l- 
sulfonamide 

4-Methoxybenzene-1,3- 
disulfonamide 

4-Acetamidonaphthalene- 
I-sulfonamide 

Benzene-1,2disulfon- 
anilide 

5-Nitrobenzene-Udi- 
sulfonamide 

Naphthalene-2,7disulfon- 
amide 

2.4.6-Trimethylbenzene- 
1.3disulfonam1de 

5.8-Dichloronaphthalene- 
2-sulfonamide 

2,3,4,6-Tetrabromoben- 
zene sulfonamide 

b,7,8-Trichloronaph- 
thalene-2-sulfonamide 

N,N'-Di( I-naphthyl)ben- 
zene-1,3disuIfonamide 

inthraquinone-1.5-di- 
sulfonamide 

l-lodonaphthalene-2- 
sulfonamide 
9.10-Dichloroanthracene- 
2-sulfonanilide 

S-Methylnaphthalene-2- 
sulfonanilide 

8.6-Dimethylbenzene-1.3- 
disulfonamide 

Benzene-1.4-disulfon- 
anilide 

5,6,7-Trichloronaph- 
thalene-I-sulfonamide 
Naphthalene-1.S-disulfon- 
anilide 

l-Chloronaphthalene-2- 
sulfonamide 

4zobenzene-4.4'disulfon- 
amide 

1-Carboxanilidobenzene 
sulfonaniiide 

Melting 
point - C  

(Listed in order of increasing m.p.)* (Continued) 

Sulfonic 
acid 

29 (hy d ) 
167(anh ) 
>100d 

l O d  

'45 (anh ) 

30 3d 

(dnh ) 
69d 
(dnh ) 
14 (hyd ), 
260(anh ) 

Derivatives o f  the corresponding acid 

Chloride 

89 

141 

79, ye1 

165 

86 

143 

dl 97 8 

158 162 

di 125 

134 

96 5 

157 

63 

265-70 

94 

22 1 

120-2 

130, pet 
eth 

131 (139) 

131 

di 183 

84 5 

A 222 

A 57 

- 

Amide 

54 

29 

79 

88 9 

88 

10 (340) 

i 236 

- 

Salts of  the corresponding acid 

Miscellaneous 
derivatives 
o f  the acid 

i l k  fusion - re- 
sorcinol, 1 10, 
N-Xanthylsul- 
fonamide, 170 

)]-Me ester, 
205, chl 

,t ester. 104 

*Derivative data given in order rn p .crystal color, solvent from which crystallized 
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TABLE XXIV. ORGANIC DERIVATIVES O F  S U L F O N A M I D E S  A N D  S U L F O N A N I L I D E S  

' I  Name 

3 Phenanthrene-2-sulfon- 
amide 

3 Benzene-1,2disulfon- 
amide 

3 2-Amino-5-methylben- 
zone-1,3disulfonamide 

1 2-Amino-5-methylben- 
zene-l,4-disulfonamide 

2 5-Aminonaphthalene-l- 
sulfonamide 

3 2-Methylbenzene-l.3- 
disulfonamide 

1 Anthracene-2-sulfonamidi 

5 Anthraquinone-2-sulfon- 
amide 

5 7-Nitronaphthalene-l- 
sulfonamide 

7 6.7-Dichloronaphthalene- 
1-sulfonamide 

3 3.7-Dichloronaphthalene- 
1-sulfonamide 

3 Anthraquinone-2.6-disul- 
fonanilide 

3 Anthraquinone-1.5-disul- 
fonanilide 

I l-Bromonaphthalene-2- 
sulfonamide 

2 5.7-Dichloronaphthalene- 
I-sulfonamide 

3 Naphthalene-1.4-disulfon- 
amide 

t Azoxybenzene-33'di- 
sulfonamide 

4.6-Dichlorobenzene-l,3- 
disulfonamide 

Benzidine-2.2'disulfon- 
amide 

9.10-Dichloroanthracene- 
2-sulfonamide 
1.5-Dichloronaphthalene- 
2-sulfonamide 

' 4-Nitronaphthalene-2.7- 

disulfonamide 
I Azobenzene-3,4'disulfon- 

amide 
Benzene-1,4disulfon- 
amide 
Naphthalene-l.3disulfon- 
amide 

8 Anthracene-1.5disulfon- 

anilide 
2.5-Dimethylbenzene-1.3- 
disulfonamide 

?. 

Melt ing 
point. "C 

253 4 

254 

257 

257, w 

260 

260 

26 1 

26 1 

261-2 

'68 

269 

269-70 

270 d 

27 1 

'72 

73, w , 
a1 

!73 

!76 

7 8  

79 

82 

86-7 

88 

88 

92 3 

93 

95, al  

(Listed in order of increasing m.p.)* (Continued) 

Sulfonic 
acid 

50 

90 

10 11 

(hyd ) 
lOd  

26 

Derivatives o f  the corresponding acid 

Chloride 

I56 

143 

I56 

h 156, 
chl 

88 

122 

197 

169 70 

142 

I36 

265 70. 

ye1 
265-70 

33 

149 

160(166 

/i 138 

23 

fydro- 
chlo- 
ride. 
205 
21 

25 

40 1 

23 5 

31 (139) 

'I 137 5 

'i 240 

1, lgr 

- 

- 
-Nap) 
thy1 

amide 

- 

Salts o f  the corresponding acid 
- 

s- 
Benzyl 
thiu 

roniun 
- 

206 

179 

!I I 

Ani- 
inium 

Miscelldneous 
derivatives 
o f  the acid 

Me ester. 101-2, 
Et ester, 89. 
ye1 -br 

-N-Acetyl dertv 
o f  sulfonamide, 
231-2 

Me ester. 157, 
Et ester, 160 

Me ester, 123, 
E t  ester, 125 

*Derivative data given i n  order m p ,crystal color, solvent from which crystallized 
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T A B L E  XXIV. O R G A N I C  D E R I V A T I V E S  O F  S U L F O N A M I D E S  A N D  S U L F O N A N I L I D E S  

I Name 

Anthracene-1.Sdisulfon- 
amide 

Anthracene-1.8-disul- 
fonamide 

8-Cyanonaphthalene-l- 
sulfonamide 

Anthraquinone-l,Sdisul- 
fonamide 

465 

466 

467 

468 

469 

470 

47 1 

472 

473 

Naphthalene-1.6-disulfon- 
amide 

Naphthalene-l,7disulfon- 
amide 

Biphenyl-4,4'disulfon- 
amide 

Naphthalene-2,6-disulfon- 
amide 

Azobenzene-3.3'disulfon- 
amide 
2.5-Dimethylbenzene-l.4- 
disulfonamide 
Naphthalene-1,Sdisulfon- 
amide 
Bcnzene-I.3.S-trisulfon- 
amide 

Anthraquinone-2.6-disul- 
fonanilide 

Melting 
point, 'C 

298 

298 300 

300 

305 

305 

310 

310 
(340) 

310 5 

32 1 

330 

333 

533-4 

> 340 

> 350 478 

(Listed in order o f  increasing rn.p.)* (Continued) 

Anthraquinone-l.?disul- 
fonamide 

Sulfonic 
acid 

125 (anh ) 

123 

72 

245 (dnh ) 

> 100 

293 4 

310 II 

(hyd ) 

Derivatives of the corresponding acid 
- 

Anilide 

- 

223 

249 

r t  237 

it 293 

'24 

!37-8, 
ye1 , 
PhNO: 

269-70. 
red- 

ye1 
7 

- 
Naph. 
thyl- 
imide 

- 

- 

Salts o f  the corresponding acid 
- 

s- 
Benzyl 
thin 

ronium 
- 
3 l 
(235) 

171 

256 

257. 
251 d 

- 

Miscellaneous 
derivatives 
o f  the acid 

)!-Me ester, 205, 
chl 
'rt-Et ester, 147, 
bz 

*Derivative data given i n  order rn p ,crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XXV

2,4-Dinitrophenyl thioether (2,4-Dinitrophenyl sulfide). *

N02 N02

RSH Na°H » RSNa -f O2N—/ V-C1 — O2N—/ -SR + NaCI

2,4-Dinitrophenyl
thioether

From the sodium thiolate (prepared from the thiol and sodium hydroxide) and 2,4-dinitrochlorobenzene
in methanol.

For directions and examples see: Cheronis, p. 642.
From the sodium thiolate and 2,4-dinitrochlorobenzene in aqueous or absolute alcohol.
See: Linstead, p. 86; Shriner, p. 255; Vogel, p. 500; Wild, p. 91; R. W. Host, J. O. Turner and R. D. Nor-

ton, J. Amer. Chem. Soc., 54, 1985 (1932); R. W. Bost, J. O. Turner and M. W. Conn, J. Amer. Chem. Soc., 55,
4956(1933).

2,4-Dinitrophenyl sulfone. *

02N—(' \>—SR --* 02K— —S02R

2,4-Dimtrophenyl
sulfone

From the thioether (prepared from the thiol and 2,4-dinitrochlorobenzene) and potassium permanganate
in aqueous or glacial acetic acid.

For directions and examples see: Cheronis, p. 641; Linstead, p. 87; Vogel, p. 501; Wild, pp. 91-2.
From the thioether with hydrogen peroxide, ammonium molybdate and perchloric acid in water.
See: Cheronis, p. 642.

Hg salt.
2 RSH + Hg(CN)2 — (RSfeHg + 2 HCN

Mercuric
thiolate

From the thiol and aqueous mercuric cyanide in ethanol.
For directions and examples see: Linstead, p. 86; Wild, pp. 90-91; E. Wertheim, J. Amer. Chem. Soc., 51,

3661 (1929).

3,5-Dinilrothiobenzoate. *
NO2

COCI — / V-COSR + HCI

N02

3,5-Dinitrothiobenzoate

From the thiol, 3,5-dinitrobenzoyl chloride and pyridine.
For directions and examples see: Cheronis, p. 643; Shriner, p. 255; Vogel, p. 501; Wild, p. 92; E. Wertheim,

J. Amer. Chem. Soc., 51, 3661 (1929).

3-Nitrothiophthalale. *
^COSR

COOH

NO2

3-Nitrothiophthalate

From 3-Nitrophthalic anhydride and the thiol.
For directions and examples see: Wild, p. 93; E. Wertheim, J. Amer. Chem. Soc., 51, 3661 (1929).

•Derivatives recommended for first trial.
WARNING: This is not an instruction manual. References should be consulted for the preparation of derivatives.
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EXPLANATIONS AND REFERENCES TO TABLE XXV (Continued) 

S-Alkylmercaptosuccin~c acid (Alkylthiosuccin~c acid) * 

CHCOONa H +  RSCHCOOH 
RSH + 11 - 

CHCOONa 
I 
CH2COOH 

S-Alkylmercap 
tosuccinic acid 

From the thiol and disodium maleate in ethanol 
For directions and examples see J G Hendrickson and L F Hatch, J Org Chem ,25, 1747 (1960) 

0 S03Na 0 SR 

RSH + @ + @ + NaHS03 

1 Anthraquinonyl 
thioether 

From the thioether with sodium anthraquinone-1-sulfonate and sodium hydroxide in water 
For directions and examples see E E Reid, C M MacKall and G E Miller, J Amer Chem Soc , 43, 

2104 (1921) W S Hoffman and E E Reid, J Amer Chem Soc , 45, 1831 (1923) L M Ellis and E E Reid, 
J Amer Chem SOC ,54, 1674 (1 932) 

Acetate 

RSH + CH3COC1 -+ CH3COSR + HC1 

RSH + (CHgCO)iO -< CH3COSR + CH3COOH 

RSH + CH2=C=0 -* CH3COSR 

Acetate 

From the thiol with acetyl chloride, or from the thiol with acetic anhydride and aqueous sodium hydroxide, 
or from the thiol with ketene 

For directions and examples see A Schoberl and A Wagner in Methoden der Organischen Chemie (Houben- 
Weyl), Vol 9 (Ed E Muller), Georg Thieme Verlag, Stuttgart, 1955, pp 753-756 

Methyl thioether 

RSNa + CH31 -* RSCH3 + NaI 
Methyl 

thioether 

From the sodium thiolate with alkyl halide 
For directions and examples see E E Reid, The Chemistry of Bivalent Sulfur, Vol 2, Chemical Publishing 

Co , New York, 1960, p 25 

Disulfide 

101 2RSH - RSSR + H 2 0  

Disulfide 

From tht thiol (or thiophenol) with ferric chloride in aqueous acetic acid 
For directions and examples see Linstead, p 87, Wild, p 95, T Zincke and W Frohneberg, Chem Ber , 

43,840 (1910) 
From the thiol with chlorine, bromine or iodine in hydrocarbon solvent 
See E E Reid, The Chemistry of Bivalent Sulfur, Vol 1 ,  Chemical Publishing Co , New York, 1958, p 

124 

*Derivatives recommended for first trial 
WARNING This is not an instruction manual References should beconsulted for the preparation of derivatives 
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T A B L E  X X V .  O R G A N I C  D E R I V A T I V E S  O F  T H I O L S  ( M E R C A P T A N S )  

Name 

Viethanethiol (Methyl 
mercaptan) 

Ethanethiol (Ethyl 
mercaptan) 

2-Propanethiol (see- 
Propyl mercaptan) 

2-Methyl-2-propane- 
thiol (teri-Butyl 
mercaptdn) 

I-Propanethiol (n- 
Propyl mercaptan) 

2-Butanethiol (sec- 
Butyl mercaptan) 

2-Methyl-1 -propane- 
thiol (lsobutyl 
mercaptan) 

2-Propene-1-thiol 
(Allyl mercaptan) 

I-Butanethiol (n-Butyl 
mercaptan) 

l-Pentanethiol (see 
Amy1 mercaptan) 

2-Methoxyethanethiol 

5,L-3-Methylbutane- 
thiol (Isoamyl 
mercaptdn) 

I-Phenylethane-1-thiol 

0-2-Methyl-1-butane- 
thiol 

!-Chloropropanethiol 

I-Pentanethiol (n- 
Amy1 mercaptan) 

LHexanethiol (sec- 
Hexyl mercaptan) 

I ,2-Ethanedithiol 
(Ethylene dithio- 

glycol) 
I-Hexanethiol (n- 
Hexyl mercaptan) 

1-Hydroxyethanethiol 

- 
Boiling 

point '< 

- 
5 96 

36 

56 

64 2 

67 5 

84 5 

88 72 

90 67 

98 100 

1129 

113 

117 
118 
20 

119 20 

119 21 

125 

125-6 

125 6 

I26 64 

142 
138 9 

l47,46 
7" 

151 2 

158,54 

a )  Liquids (Listed in order of  increasing atmospheric b.p.)* - 
Melting 
?oint. 'C 

- 
2,4-Di 
nitro 
phenyl 
thio- 
ether 

2,4-Di. 
nitro- 
phenyl 
sulfont 

1 5  Di 
nitro 
noben 
zoate 

- 
Nitro 
thio 
ihthal  
ate 

- 
1-An- 
thra- 
umony 
thio 
ether 

- 
Ã l̂ercur 

salt 

- 
S AIky 

mer- 
capto 

succinii 
acid 

- 
Disulfide 

- 
-84 72, 

b P 
116 8 

- 101 4, 

b P 
153 5 

- 69 

b P 
176 

b P 
200 1 

-85 59 

b P 
195-6 

J P 
95 7" 

I p 220 

J P 
174d 

I P 
226 

' P  
122 3' 

) p 250 

$8 

P 
122 3 

' P 
113- 
2OZ0 

)P 
170 80 

' P  
150-2' 

' P  
140-5' 

!8 

Miscellaneous 

icetyl, 
b p  114 

ienzoyl, 
b p  110" 

knzoyl, 
b p  1502" 

knzoyl, 
b p \WZ3 

icetyl, 
b p 1 

icety I, 
b p  123- 
5 l 3  

4s 
+ 3  21 

icetyl, 
b p 70- 
I 

icetyl, 
b p  51' 

'dCl, 
denv ,41 

)I-Me 
eth , b p  
183 

)iacetyl, 
b p 98-9, 
Diben- 
zoyl, 39, 
S-Phenyl- 
urethane, 
59-60, 
bz 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X V .  O R G A N I C  D E R I V A T I V E S  O F  T H I O L S  ( M E R C A P T A N S )  

3 Name 

i Cyclohexanethiol 
(Cyclohexyl mer- 
captan) 

4 cis-3-Methyl-l-cyclo 
hexanethiol 

5 Thiophenol 
(Mercaptobenzene) 

6 trans-3-Methyl-l- 
cyclohexanethiol 

7 2-Thiophenethiol 

9 1-Heptanethiol (n- 
Heptyl mercaptan) 

3 2-Octanethiol (sec- 
Octyl mercaptan) 

2 Phenylmethanethiol 
(Benzyl mercaptan) 

3 3-Thiocresol 
(3-Toluenethiol) 

t 1.4-Butanedithiol 

5 2-Phenylethanethiol 

5 1-Octanethiol (n- 
Octyl mercaptan) 

7 2-Chlorothiophenol : 
i 2,5-Dimethylthiophenol : 

(p-Xylene-2-thiol) 

I 2,4-Dimethylthiophenol 2 

(m-Xylene-4-thiol) 

a)Liquids (Listed in order of increasing m.p.)* (Continued) 

- 
Boiling 

point '< 

- 
158-60 

165 

169 5, 
172 5 

171 

171 I, 
166 

172 9 

176 7 

I86 4 

194 3 

194-5 

195 4 

195 6 

199 

199 1 

205 
211-2 

1 4  

- 

- 
Meltin4 

point, "( 

- 

- 14 9 

-79 0 

-43 4 

- 7 9 0  

15 

-53 9 

-49 2 

- 

- 
2.4-Di- 
nltro- 
phenyl 
thio 
ether 
- 
148 

121 

119 

194 

31-2 

01.98 
9 5 

130, 
128 5- 
9 5 

100-1 5 
9 1 

13-4 5 

18.76- 
7 5 

38 

- 
,4-Dl 
nitro- 
)heny 
ulfon 

- 
72 

6 1 

43 

0 1 

55 

82 5 

45 

33 

3 

- 
15 Di 
nitro- 
noben 
zoate 

- 
Nitrc 
ihio 

ihthal 
ate 

- 
-An. 
thra- 
urnon: 
thio- 
ether 
- 

32 

5 

- 
Uercu 

salt 

- 
1-Alk) 
mer- 

capto 
uccini 
acid 

- 
Disulfidt 

a\-,* 
-2 24 

1-Nitro- 
thio- 
benzoyl, 
115 7- 8, 
Phenyl- 
urethane, 
I28 

a'l5.Ã 

+ 5  50 
icetyl, 
b p 230 2 
)iben- 
myl, 56 3 

^-Nitro- 
benzoyl, 
90- 1 
h eth , 
42 

-4-Nitro- 
benzoy I, 
95-6, 

Ab' 
denv , 
126-7 
hben- 
zoyl, 49 5 
.cetyl, 
b p  134 
5 " 

-Ph eth , 
b P 
172 5", 
S-4-Tolyl, 
eth , b p 
188" 
-Ph eth , 

I P 
71 ", 
1-Benzy l 
lh . 3 5  - 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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T A B L E  X X V .  O R G A N I C  D E R I V A T I V E S  O F  T H I O L S  ( M E R C A P T A N S )  
a (Liquids (Listed in order of increasing m.p. )* (Continued) 

1 Boiling 1 Melting 
point 'C point 'C 

2-Hydroxythiophenol 2 16 5-6 
(Thiocatechol) 7 7 5 '  

88 90" 

Bisi2-mercaptoethyl) 2 17 - 80 
ether 

1-Nonanethiol (n- 
Nonyl mercaptan) 

2-lsopropyl-5-methyl- 
benzenethiol 
(Thiothymol) 

5-lsopropyl-2-methyl- 
benzenethiol 
(Thtocarvacrol) 

1.6-Hexanedithiol 

1-Naphthalenethiol 
(a-Mercapto 
naphthalene) 

- 
2.4-01- 
nitro- 
phenyl 
thio 
ether 

- 
2.4-Dl- 
nitro- 
phony1 
sulfona 

- 

2 

- 
1 5  Di 
nitro 
hiober 
zodte 

- 
Nuro 
thio 

phthal- 
ate 

- A n -  
thra- 
umony 
thio 
ether 

lercur: 
salt 

- 

09 

)-Me eth , 
b P 
2 18-9. 
D l -Me  
eth , b p 
237 

$-Nitro- 
benzoyl, 
106 5 

Dibenzoyl, 
45 

5-Me eth , 
b p 244 

Dibenzoyl, 
57 

3enzyl 
eth , 
78-80, 
4-Nitro- 
benzoyl, 
121-30, 
Acetyl, 

b ~ .  
20&-315 

LAlkyI 
mcr- 
capto- 
iuccinic 
acid 

05-6 

'8, al  

DisulfiA 

b p 
21 1-2' 
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T A B L E  X X V .  O R G A N I C  D E R I V A T I V E S  O F  T H I O L S  ( M E R C A P T A N S )  
b) Solids (Listed in order of increasing m.p.)* 

- -- 

Name 
Melting 
point. 

-c 

Boiling 
point 
"C 

168" 

1 23-go 

297 1 

116 22' 

234, 
125-7h 

245 123' 

259 60 
238 9 

144 6'" 

123-5' 

195 

140 5" 

156" 

123 

23 1 

286 

!,4-Dl 
nitro 
phenyl 
thio- 
ether 

-Alkyi 
mer 
capto- 
uccinic 
acid 

dethyl 
thio- 
sther 

Acetate tenzoate Miscellaneous 

3-Hydroxythiophenol (Thio- 
resorcinol) 

17 

19 

20 17 8 

23 4 

26 

27 I 

28 5 
29 

30 

$2 3 

13-4 

13 4, al 
16 

16-7 

17. bz - 
Pet 
eth 

i 4  
$ 5 ,  pet 
eth 

$7 60 

$8 61 
53 5 

15 

17 
17 

17 9 
i l 

31-Me eth , b p 
224-5 

Hexadecanethiol (Cetyl 
mercdptdn) 

1.10-Decanedithiol 3:' 0 9432 n$ 
1 4940 

3 2  I 1753, 
Oxirne. 70. Phenyl- 
hydrazone, 90 I 

Benzoylmethanethiol(2-Mercapto- 
dcetophenone) 

I 135 

I 8 8 5  

- 85 6, 
bz -Igr . 
di 66 
71ra 73. 
me al 

I 66 

1-mono 
154 
163, yel 

I 125, 
ye1 , bz 
pet eth 

I- 120, 
CCI., 
dl 57 
Â ¥  73-4, 
al 

1 2,rne 
al 

3 5 

3-Phenylenedithiol (Di lhio- 
resorcinol) 

4-Dimethylaminothiophenol 
2-Phenylenedithiol (Dithiocatechol 

rinitrobenzene 
add comp ,76 7 

4-Hydroxybenzenethiol (Thio- 
hydroquinone) 

i-Et eth ,39-41 

fhreo-Dithiothreitol (1hreo-2.3- 
Dihydroxy-1,4 dithiobutane) 

)xid - irans-4.5- 
dihydroxy-o-di- 
thiane, 132, DI- 
isopropvlidene 
deriv 78. me al 
i-4-Tolyl deriv ,57 
S-4-Nitrobenzoyl 
1 4  5 S-Chloro- 
acetyl, 40 

,44Dimethylthio)-benzene (p 
Xylylene dimercaptdn) 

5-Amino-2-methylthiophenol rr l -Me eth . b p 
159 

lydrochlor~de, 87- 
8, al Picrate, 
143-4 d 

knzenesulfonate, 
75 

4-Nitro-1-naphthalenethiol 
2-Naphthalenethiol (2-Mercdpto- 
naphthalene) 

-Nitrobenzoyl, 
183-4.2-Tolyl 
eth . b p 229 5" 

*Derivdtiveddtd given in order m p ,crystdl color, solvent from which crystallized 
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T A B L E  X X V .  O R G A N I C  D E R I V A T I V E S  O F  T H I O L S  ( M E R C A P T A N S )  
b )  Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

2-(3-Aminopropionamido)ethane- 
thin1 (Aletheine) 

Bis(4-mercaptopheny1)ether 
4-Phenylenedithiol(1,4- Dirner- 

cdptobenzene) 

Triphenylmethanethiol 
4-Bromo-2-nitrothiophenol 
4-Biphenylthiol 

Melting 
point 

OC 

32 3, It 
pet eth 

i5 6, al 

2 1  3 

53 6, 
sub1 
140 "I 

98 
?8,dq dl 

98 100 

107 
1 0  
I I I 2, al 

112 3 

1 3  4,dl 
1 4  
114 
114 
118 21. 

yet 
120 2 
131 2 
137, al 

177 9 ,aq  
me al 

181. 174, 
a l 

187, yel , 
dc a 

206, ye1 , 
ac  a 

298.296 
7. dil 
al 

- 
Boiling 
point 
*c 

- 

30 

Acetate 

tetra 

126, bz 

N-mono 
173 

di 139 
40, et 
ac  

di 68 
dl 126, 

pet eth 

di 30 

139-41 

di 77 
di 65 

di 187-9 

107 
dl 110. 

107, 
a1 

A 110 

- 

- 
5-AlkyI 
mer- 

capto 
lUcclnlc 
acid 
- 

- 

- 
Dtsulfide 

124 

168 

Dihydro 
chlo- 
ride, 2 1 

Â ¥  155 

150 

Dihydro 
chlo- 
ride, 2 1 

190 

280 
22 1 

>350. 

'57 

- 

- 
Methyl 
Ihio- 
ether 

- 

15 38 

11 85, 
me 
a1 

07 8. 
dl 

<i 84 

11 250 

2. aq 
dl 

18. 
ye1 . 
al 
62, 
ye1 . 
ac a 

- 

Miscellaneous 

h i d  - CIY-4.5-dl- 
hydroxy -0-dl- 
thiane, 132 DI-ISO- 
propylidene deriv , 
145, pet eth 

:rO,/AcOH - 
sulfone. 83 

Hydrochlonde. 
214 7,95*,, dl . 
Oxdldte, 12 1 2, dl 

Di-Et eth .81 5, al 

Hydrochloride, 
70 2. dl , Picrdte, 
126 S-Acetyl hy- 
drochloride. 137 

Hydrochloride, 69, 
dl1 dl 

Et eth .26 dl 

3 elh , 183, yel , 
al , Benzyl eth , 
2 4 1 , y e l . d ~  d 

St eth , 138, yel . 
al , Benzyl eth . 
138, yel , dl 

ienzyl eth . 186 7, 
I-N-Me eth , 
1 90-2 

*Derivative data given in order m p , crystal color, solvent from which crystallized 
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EXPLANATIONS AND REFERENCES TO TABLE XXVI

Sulfone *

[O]
RSR' -• » RSO2R'

Sulfone

From the thioether in glacial acetic acid with dilute aqueous potassium permanganate
For directions and examples see Cheroms, p 641, Linstead, p 87, G W Fenton and C K Ingold, J

Chem Soc , 2338(1929), H Rhemboldt and E Giesbrecht,./ Amer Chem Soc ,68,973(1946)
From the thioether with aqueous hydrogen peroxide in acetone or in acetic acid
See O Hmsberg, J prakt Chem, 90, 350 (1914), H Rhemboldt and E Giesbrecht,/ Amer Chem Soc,

68,973(1946), C G Overberger, S P Lighthelm and E A Swire, J Amer Chem Soc, 72,2856(1950)
From the thioether with hydrogen peroxide and ammonium molybdate in aqueous perchloric acid
See Cheroms, p 641
From the thioether with potassium bichromate and sulfunc acid in water
See G Raiziss, L W Clemence, M SeveracandJ C Moetsch, J Amer Chem Soc , 61,2763 (1939)
From the thioether with chromic anhydride in glacial acetic acid
See C G Overberger, S P Lightelm and E A Swire, J Amer Chem Soc , 72, 2856 (1950)
For extensive lists of references for the oxidation of thioethers to the corresponding sulfones see A

Schoberl and A Wagner in Methoden der Organischen Chemie (Houben- Weyl), Vol 9, (Ed E Miller), Georg
Thieme Verlag, Stuttgart, 1955, pp 227-231, E E Reid, Organic Chemistry of Bivalent Sulfur, Vol 2, Chemi-
cal Publishing Co , New York, 1960, pp 64-65

Sulfoxide

RSR' |01> RSOR'

Sulfoxide

From the thioether with hydrogen peroxide in acetic acid, in acetone or in alcohol-acetic acid mixture
For directions and examples see O Hmsberg, Chem Ber, 43, 289 (1910), R L Shrmer, H C Struck

and W V Jonson, J Amer Chem Soc, 52, 2060 (1930), P Karrer, N J Antia and R Schwyzer, Helv chim
Acta,34, 1392(1951)

From the thioether with perphthalic acid in ether
See H Bohme, Chem Ber , 70, 378 (1937)
From the thioether with chromic anhydride in aqueous acetic acid
See R Knoll, J prakt Chem , 113,40(1926)
For additional references for the oxidation of thioethers to the corresponding sulfoxides see A Schoberl

and A Wagner in Modern Methoden der Organischen Chemie (Houben- Weyl), Georg Thieme Verlag, Stutt-
gart, 1955, pp 211-215

Mercuric hahde addition compound

R2S + HgX2 -- R2S-HgX2

Mercuric hahde
addition compound

From the thioether with mercuric chloride, bromide or iodide in ethanol, acetone or aqueous solution
For directions and examples see W F Faragher, J C Morrell and S Comay, J Amer Chem Soc, 51,

2774 (1929), E E Reid, Organic Chemistry of Bivalent Sulfur, Vol 2, Chemical Publishing Co , New York, 1960.

Mercuric hahde or mercuric acetate derivative

R-
+ HgCl2 + CHjCOOH + NaCl

HgCl ClHg ^S^ HgCI
2-Mercunc 2,5-Bis(mercunc

chloride chloride)
derivative derivative

CH3COOHg ^S^ HgOOCCH3

2,5 Bis(mercunc acetate)
derivative

•Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives

418
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EXPLANATIONS AND REFERENCES TO TABLE XXVI (Continued) 

These derivatives are for substituted thiophenes only. 
From the substituted thiophene with the mercuric salt (with or without sodium acetate) in ethanol or in 

acetic acid. 
For directions and examples see: H. D. Hartough, Thiophene and its Derivatives, (The Chemistry of Hetero- 

cyclic Compounds, Vol. 3) ,  Interscience, London, 1952, pp. 444-453. 

For various additional compounds of  thioethers with metal salts see: E. E. Reid, Organic Chemistry of Bi- 
valent Sulfur, Vol. 2, Chemical Publishing Co., New York, 1960, pp. 52-60. 

'Derivatives recommended for first trial. 
WARNING: This is not an ins~ruction manual. References should be consulted for the preparation of derivatives. 
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TABLE X X V I .  O R G A N I C  D E R I V A T I V E S  O F  T H I O E T H E R S  ( S U L F I D E S )  

Name 

Dimethyl sulfide (Methyl sulfide) 

Ethyl methyl sulfide 

Methyl vinyl sulfide 
Divinyl sulfide (Vinyl sulfide) 
Mlyl methyl sulfide 
Diethyl sulfide (Ethyl sulfide) 

Ethyl vinyl sulfide 
Isopropyl methyl sulfide 
Methyl n-propyl sulfide 
en-Butyl methyl sulfide 
Chloromethyl methyl sulfide 
Ethyl isopropyi sulfide 
lsobutyl methyl sulfide 
Hethyl 2-methylallyl sulfide 
I l ly1 ethyl sulfide 
Ethyl n-propyl sulfide 

Si-isopropyl sulfide (Isopropyl 
sulfide) 

n-ButyI methyl sulfide 
Zhloromethyl ethyl sulfide 

sopropyl propyl sulflde 
CC-Butyl ethyl sulfide 
Lthyl isobutyl sulfide 
l ial lyl  sulfide(Allyl sulfide) 

Methyl 2-methylbutyl sulfide 
!-Chloroethyl methyl sulfide 
li-n-propyl sulfide (n-PropyI 
sulfide) 

I-Butyl ethyl sulfide 
Methyl pentyl sulfide (Amy! 
methyl sulfide) 

li-fert-butyl sulfide (fen- 
Butyl sulfide) 

liacetyl sulfide (Thiodcetic 
anhydride) 

lichloromethyl sulfide (Chloro- 
methyl sulfide) 

!-Chloroethyl ethyl sulfide 

a )  Liquids 1)  Noncyclic (Listed in order of  increasing b.p.)* 

Boiling 
point, 
-c 

point, 
-c 

- 
Sulfone 

09 b p  
238 

6 ,  eth 

' 3 4  b p  
248 

5.bp 
142" 
6 

3 

1 p 1093 

0 

0 

0 5-2 0 

- 
Sulfoxide 

- 
Disulfide Miscellaneous 

r r i - ~ g c h  add camp . I 58 I 50 I. 
rapid htng Hgl; add comp - 7 5 ,  
SnBr4 add comp ,85-7, PtCI, add 
comp 159 PtBr. add comp 159 
PdCI, add comp . 130 PdBr, add 
comp , 125 AgNO,  add comp , 
126 

igCI, add comp, 128 Hgl! add 
comp 59 PdCi2ddd comp 67 

3sulfoxide 123 4" Mono-HgCI, 
add comp ,90 Di-HgCI, add 
comp . 119 5 Hgl, add comp 
110 AgNO,  add comp . 122 SnCl, 
add comp , 102 SnBr,ddd cornp 
84, PtCI, add comp . 106 PtBr! 
add comp. 1 18 PtI^ add comp 
136, PdCI, add comp, 83 PdBr, 
add comp, 100 

'tC12 add comp , 163 Pt Br. add 
comp , 174, Ptl, add comp , 176, 
Pt14 add comp , 139 
lgCI; add comp , 116 5 

fgCI, add comp , 108 

klono-HgCl. add comp . 8 8  9 Di- 
HgCl! add comp 122 127 5 
Chloroamine-T - sulhlimide, 
110 1 5  

IgCI, add comp , 127 

deduction -acetaldehyde, b  p 
20 2. 2,4-dinitrophenylhydrdzone, 
168 

*Derivative data given in order m p ,crystal color, solvent from which crystallized 

420 
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TABLE XXVI.  ORGANIC DERIVATIVES O F  T H I O E T H E R S  ( S U L F I D E S )  
a )  Liquids 1 )  Noncyclic (Listed in order of increasing b.p.)* (Continued) 

- 

-, 

I 

I 

- 
*Derivative data 

Boiling 
point, 

2-Aminoisopropyl methyl 
sulfide 

Ethyl 3-methylbutyl sulfide 
4-Chlorophenyl methyl sulfide 170 
3-Aminopropyl methyl sulfide 170 I 
Di-isobutyl sulfide (Isobutyl 
sulfide) 

Di-2-methylallyl sulfide (2- 
Methylallyl sulfide) 

Chloromethyl dichloromethyl 
sulfide 

Dicrotyl sulfide (Crotyl sulfide) 

Di-n-butyl sulfide (n-Butyl 
sulfide) 

4-Aminobutyl methyl sulfide 188 90 I 
Didichloromethyl sulfide (Di- 189 
chloromethyl sulfide) 62 4'O 

Methyl phenyl sulfide 194-6 
78-9" 

2-Chloroethyl chloromethyl 194 5 77' 
sulfide 

Benzyl methyl sulfide 195 8 
Ethyl phenyl sulfide 205,200- 

Isopropyl phenyl sulfide 208 
Methyl 4-tolyl sulfide 211 2, 

104-520 
Di-(3-methylbutyl)sulfide 215 3 
(Isoamyl sulfide) 

Ally! phenyl sulfide 

Di-2-chloroethyl sulfide (2- 
Chloroethyl sulfide. Mustard 
gas, Yperite) 

Phenyl propyl sulfide 
Ethyl 4-tolyl sulfide 
Benzyl ethyl suifide 

3-Methylbutyl phenyl sulfide 
2-Chloroethyl phenyl sulfide 
2-Chloro&hyl4tolyl sulfide 

2-Hydroxyethyl4tolyl sulfide 

Di-(3-tolyt)sulfide (m-Tolyl 
sulfide) 

- 
Melting 
point. 

OC 

- 
Sulfone 

p 140' 

3 5 
7 8 
.4, b p 
165 8' 
7, b p 
265 

4. reso- 
idifies 
at 32 5 

2 b p  
165' 

8. w 

27, w 

2.b P 
16012 

9, bz - 
pet eth 
1 . b ~  
295 

6, b p 
10320 

4 
5 6 
4 

6 
5 
8 

5 

A 

Miscellaneous 

HgCl, add comp ,87 

Hydrochloride, 136, Picrate, 127. 
Oxdlate. 207d 

Mono-HgCI, add comp , 116. DI- 
HgClz add comp , 131. PtCl; add 
comp . (I) 83 ( n )  139, PtBr, add 
comp, 143 4 Pt1,add comp , 187 
PtCl, add comp , 162, AuCI, add 
comp, 87 PdCI, add comp ,95, 
PdBr, ddd comp , 140. Pdl, add 
camp , 145 

Di-HgCh add comp 1 13 1 10 5 
PtBr, ddd comp 65 Ptl, add 
comp 67 PdCI, add cornp ,32 
Pd(NOi); add comp , 166, AgNO, 
add comp 98 

Hydrochlonde, 153 4, acet Picrate, 
116 8 

PdCl, add comp , 140 

PdClz add comp , 162 

PdCI, add cornp ,95 PdBr; add 
comp , 133 Pdl, add comp , 143, 
SnCL add comp ,64. SnBr4 add 
comp ,45 6 

PdCI; add comp ,91 

Mono-HgCI, add camp ,84, Dl- 
HgCl, add comp , 142 

PdCl; add comp ,97 

given in order rn p , crystal color, solvent from which crystallized 
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TABLE XXVI. ORGANIC DERIVATIVES OF THIOETHERS ( S U L F I D E S )  
a )  Liquids 1 )  Noncyclic (Listed in order of increasing b.p.)* (Continued) 

Name 

Diphenyl sulfide (Phenyl sulfide) 

Di-n-heptyl sulfide (n-Heptyl 
sulfide) 

4-Chlorophenyl phenyl sulfide 

Phenyl3-tolyl sulfide 

Phenyl2-tolyl sulfide 

Phenyl4-tolyl sulfide 

Boiling 
point 
-c 

- 
Melting 
point 
.c 

- 
Sulfone 

128-9, 
b p 379 

80 

34 ,90  

81,al 

127-8 al 

Disulfide 

6 1 

- 

Miscellaneous 

Disulfone of the disulfide. 193-4 

'Derivative data given in order m p ,crystal color, solvent from which crystallized 
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T A B L E  X X V I .  O R G A N I C  D E R I V A T I V E S  O F  T H I O E T H E R S  ( S U L F I D E S )  
a) Liquids 2) Cyclic (Listed in order of increasing b.p.)* 

L 1 Name 

I Ethylene sulfide (Thllrane Th~acyclopropane) 
2 2-Methylethylene sulfide (2-Methyl th~~rane) 
3 Thiophene 

2,2-Dimethylethylene sulfide (2.2-Dlmethyl- 
thllrdne) 

Trimethylene sulfide (Thtetane Th~acyclo- 
butane) 

2-Ethylethylene sulfide (2-Ethyl th~~rane) 
2-Methyltrimethylene sulfide (2-Methyl- 
th~etane) 

2-Methylthiophene 

9 2,4-Dimethyltrimethylene sulfide (2.4-DI. 
methylth~etane) 

I 0  3-Methylthiophene 

I 8  3-Methyltetramethylene sulfide (3-Methyl- 
th~oldne) 

19 2.3-Dimethylthiophene 

23 I,&Thioxane 
24 2-Methylpentamethylene sulfide (2-Methy I- 

thldne) 
25 2-Isopropylthiophene 
26 3-Isopropylthiophene 
27 3-Methylpentamethylene sulfide (3-Methyl- 

thldne) 
28 2-Ethyltetramethylene sulfide (2-Ethylth~olane) 

30 4Methylpentamethylene sulfide (4-Methyl- 
thldne) 

31 2-Ethyl-5-methylthiophene 

mono I W  
dl 146-8 

*Der~vdl lve ddtd glven In order m p , crystdl color, solvent from w h ~ c h  cryst 
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T A B L E  X X V I .  O R G A N I C  D E R I V A T I V E S  OF T H I O E T H E R S  ( S U L F I D E S )  
a )  Liquids 2) Cyclic (Listed in order of  increasing b.p.)* (Continued) 

Name 

39 
40 
41 

42 

3,4-Diethylthiophene 
~2-Ethyl-I,34ithiolane 
12.4-D~methyltetramethylene sulfide (2.4- 
I D~methyl th~olane) 
13-Ethyl-2.4,s-trimethylthiophene 
12-n-0etylthi0phene 

2-fert-Ehtylthiophene 
3-ten-Butylthiophene 
Hexamethylene sulfide (Th~epdne Th~dcyclo 
heptane) 

2.3.4-Trimethylthiophene 

44 
45 

Boil~ng 
point 

O C  

I 6 0 0  I 5  

I 60  I 
I 60  2 
161. 

I 5 8 5  9 0  
I62 
I62 4 

I63 5 ,  
I 64  5 ' 6  

I63 9 
I68 9 
I70  I73 4 

I72 7 
I 60  3 

I75 

179 5 80 5 
I 80  71 5 -  
3 521 

I 8  I -2740 
l8l-2,63- 
614 

181 3 
I82 4 
187 9 

185-7 
I91 2 
I97 8-" 

204 6748 
257 9, 

I 06  8' 

2-Methyl-5-propylthiophene 
Cyclohexene sulfide (7-Th~abicycloheptane) 

Sulfone 

105 5 

I02 

7 I 

dl 205 

HgC12 
addillon 

compounc 

*De r~va t~ve  data glven In order m p ,crystal color. solvent from wh~ch  crystall~zed 
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TABLE XXVI.  ORGANIC DERIVATIVES OF T H I O E T H E R S  ( S U L F I D E S )  
b) Solids (Listed in order of increasing m.p.)* 

N o  

I 
2 
3 

4 
5 
6 
7 

8 
9 

I0 

I I 
12 
I3 

I4 

I5 

I6 

I7 
I8 
I9 

20 

21 

22 
23 
24 
25 
26 

27 

28 
29 

30 

3 I 

32 

33 
34 
35 

36 

37 

Name 

Ethyl 2-naphthyl sulfide 
Ethyl hexadecyl sulfide 
Th~ane (Pentamethylene sulfide Th~dcyclo- 

hexdne) 

2-Methyl-I.4d1th1ane 
Didecyl sulfide (Decyl sulfide) 
3-Tolyl4-tolyl sulfide 
Diundecyl sulfide (Undecyl sulfide n-Hendecyl 
sulhde) 

Di-12-bromoethyllsulfide (Bromoethyl sulfide) 
4-lodophenyl phenyl sulfide (4 lodod~phenyl 
sulfide) 

2-Aminophenyl phenyl sulfide (2-Am~no- 
d~phenyl sulhde) 

4-Bromophenyl methvl sulfide 
Didodecyl sulfide (n-Dodecyl sulfide) 
Benzyl phenyl sulfide 

Di-(4-chlorobenzyl~sulfide (4-Chlorobenzyl 
sulfide) 

1-Naphthyl phenyl sulfide 

3-Nitrophenyl phenyl sulfide (3-N~trod~phenyl 
sulfide) 

Ethyl 4-nitrophenyl sulfide 
Isopropyl 4-nitrophenyl sulfide 
Di-(4-methoxyphenyl)sulfide(4-Methoxyphenyl 

sulfide) 
Dibenzoyl sulfide (Th~obenzoic anhydr~de, 

Benzoyl sulfide) 
D~benzyl sulfide (Benzyl sulfide) 

2,5-Dichlorophenvl methyl sulfide 
Methyl 2-naphthyl sulfide 
Bis(phenylth101methane 
Ditetradecyl sulfide (n-Tetradecyl sulfide) 
Di-(2diphenoxyethyl)suIfide 

1.3-Dithiane 

Bis(benzv1thio)methane 
4-Nitrophenyl phenyl sulfide (4-Nitrodiphenvl 

sulfide) 
Di-n-octyl sulfide(n-Octyl sulfide) 

Di-(4-tolyl)sulfide (4-Tolyl sulfide) 

2-Aminophenyl4-aminophenyl sulfide (2.4'- 
D~amlnod~phenyl sulfide) 

Dihexadecyl sulfide (n-Hexadecyl sulfide) 
2-Chloroethyl 4-nitrophenyl sulfide 
Di-(2-tolyl)su1fide (2-Tolyl sulfide) 

Methyl 2-nitrophenyl sulfide 

Benzyl 4-bromophenyl sulfide 
- -- - - - 

*Derivative data glven In order m p .crystal color, 

Sulfone 

4 3 5  
88 
9 8 5  9 0  

dl 304 
2 0 6 7  
I16 dc d 

I l l  2 
I41 

122, dl1 dl 

56 7 

1 4 6 6 5  
148. a1 

99 5 1005 
dl 

8 0 5  81 

I38 5 
I153  
I30 

I51 7,al 
bz 

88 
l l 5 6 , a l  
dt 120-1 

108, pink, 
a1 

dl 330 
308 

dl 216 
142, aq  a1 

76 

158, bz 

124-6 

103 4 
I28 
I34 5, a1 

I06 

I59 

Melt~ng 
p o m  

O C  

I6 
I9 
I9 07, I3 

20 
27 
27 8 dl 

' 34 8 

35 
35 

35 6, a1 

37 5 
40 5 
41 44 5 .  
dl 

41 

41 8,dq a1 

42 5 

44 
44 5 
46 

48, dl 

50, chl 

5 I 
5 1 8 6 4  
52 
53 8 
54 a1 

54 

55 
55, ye1 lgr 

57 

57 3 

61-62 5, 
aq a1 

61 3 
62 
64, a1 

64 5, ye1 , 
a1 

65 
- 

solvent from 

Sulfonde 

72 

I23 

96 

I34 8 

6 7 5  

95, pet 
eth 

99 8 

121, pet 
eth 

Bo111ng 
pomt 
-c 

1705 '5  

I42 

2178 '  
179" 

212>' 

197' 

220 5" 

226" 

24025 

179" 

285, 174" 

- - - - 

wh~ch crystd~lized 

D~suifide 

34 5 

59 

4 5 

133, I28 

73 

46 
97 

b p  178- 
83' 

48, a1 

38-9, a1 

M~sceiianeous 

D y  0 9849, n$ I 5067, HgC12 
add cornp . I37 5, a1 , Meth 
~ o d ~ d e ,  I92 sub1 

N-Benzenesulfonyl, 225 6 

D~sulfone, 221.r h 210 2,s h 

D;: I 0712 HgCI> add comp , 
131. Hg12 add comp ,37  8. 
FeCl? add comp ,94 PtC12 add 
cornp I59 PtCl, add cornp 
l72d , PtBr2 add comp I39 
FtI>add comp I29 

D~sulfone, I66 

D~acetyl, 208 

D i U 2  I 2626, n g  I 62458. 
&NO3 add comp , 122, ye1 , a1 
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TABLE XXVI.  ORGANIC DERIVATIVES O F  T H I O E T H E R S  ( S U L F I D E S )  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

, 1.2-Bis(pheny1thio)ethane I 

1 Dioctadecyl sulfide (Octadecyl sulfide) 
I 2-Phenyl-1Jdithiane 

Methyl 4-nitrophenyl sulfide 
: Di-(3-pheny1propyl)sulfide (3-Phenylpropyl 

' 

sulfide) 
8 Di-(2-methoxypheny1)sulfide (2-An~syl sulfide) ' 

Di-(4-methylbenzy1)sulfide (4-Methylbenzy I 
' 

sulfide) 
Cinnamyl phenyl sulfide 

I 4-(Methylthio)benzaldehyde 

' 4-Nitrobenzyl phenyl sulfide 

1.2-Bis(toly1thio)ethane ! 
1 2-Nitrophenyl phenyl sulfide (2-N~lrodiphenyl 

sulfide) 
I Di-(2-aminobenzyl) sulfide 

4-Nitrophenyl4-tolyl sulfide 
! Di-(2-aminophenyl) sulfide 

Di-(2-phenylethyl) sulfide (2-Phenylethyl 
sulfide) 

4Aminophenyl phenyl sulfide (4 Ammo- 
d~phenyl sulfide) 

Di-(4-amino-3-methylphenyl) sulfide 

Di-(4-chlorophenyl)sulfide (4-Chloropheny I 
sulfide) 

3-Aminophenyl4-nitrophenyl sulfide 
(3-Am1no-4'-n1trod1phenyl sulfide) 

Di-(2-amino-5-methylphenyl) sulfide 

Di-(4-bromophenyl)sulfide (4-Bromophenyl 
sulfide) 

2,4DinitrophenyI phenyl sulfide (2,4-D~n~tro- 
dlphenyl sulfide) 

Di-(2-nitropheny1)sulfide (2-N~trophenyl 
sulfide) 

Benzyl 4nitrophenyl sulfide I 
Di-(3-hydroxyphenyl)sulfide (3-Hydroxyphenyl I 
sulfide) 
1.3-Bis(2-nitropheny1thio)propane I 
DI-(~-hydroxypheny1)sulfide (2-Hydroxyphenyl I 
sulfide) 

1-Naphthyl 2-naphthyl sulfide (I ,2'-D~naphthyl I 

sulfide) 
Di-(2-naphthyl)sulfide (2-Naphthyl sulfide) ' 

~vatlve data glven In order m p., crystal color, solvent from wh~ch crystallized 

10 I 

19 

52,  w 

43 

75d , a1 

66, a1 

53, a1 

4 5,pet 
eth 

375 8 5  - 

Phenylhydrazone, 138, Thloseml- 
carbazone, 177-9. ye1 

<ydrochlor~de, I97 8d N-4- 
Toluenesulfonyl, 73 

l~hydrochlor~de, 248-9 dl1 HCI 
N3N'-Didcetyl, 22, a \  , N,N8- 
D~benzoyl, 233, me a1 , 
D~p~crate ,  186, w 

I-Acetyl, 115-6, N N-Dimethyl. 
83 4 
>~hydrochlor~de, IOOd , a1 , N,Nr 
D~acetyl. 165, a1 N,N'-Dl- 
benzoyl, 185 6. a1 , Dlurethane, 
113, bz -pet eth Dlplcrdte. 
179. bz 
4.N'-D~acetyl. 188. N,Nr- 
Dlbenzoyl. 224 
V,N'-D~dcetyl, 220 I N,N' 
D~benzoyl. 234 

icetyl, 87 

>~acetyl, 95-6, a1 Dl-Me eth - 7 3  
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T A B L E  X X V I .  O R G A N I C  D E R I V A T I V E S  O F  T H I O E T H E R S  ( S U L F I D E S )  
b) Solids (Listed in order of increasing m.p.)* (Continued) 

Name 

Di-(4-hydroxyphenyl)sulfide (4-Hydroxyphenyl 151, dl 
sulfide) 

Di-(4nitrobenzyl)sultide (4-N~trobenzyl 158-9 
sulfide) 
Di-(4-nitropheny1)sultide (4-N~trophenyl 174-5. 
sulfide) I56 7, 

or , or  pa 

ye1 
Di43*itrqhenyl)sulfide (3-N~trophenyl 
sulfide) 

phenyl sulfide) 

Di-(2,4,6-trinitropheny1)sulfide (Dlplcryl 
sulfide) 

Sulfone 

D~acetyl, 94 55, Dl-Me eth ,46, 
Dl-Et eth 55 

*Dertvattve data given In order m p . crystdl color, solvent from wh~ch crystdltl~ed 
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EXPLANATIONS AND REFERENCES TO TABLES XXVII, XXVIII AND XXIX

The dissociation of an organic carboxyhc acid, phenol or the conjugate acid of an amme in aqueous solu-
tion is expressed by the equation

HAtq" + H2O = At,""' + H3O^

and the corresponding equilibrium constant Ke is given by

t- _ _A "i

where the a's are the activities of the species At low electrolyte concentrations flH,o ls virtually constant, and a
second constant, Ka, the thermodynamic dissociation constant, is defined as

Ka = -
(flHAfq") ('HA*") /HA*"

where the c's are the concentrations and the/'s are the activity coefficients of the species
The dissociation constants in the Tables are given in the more convenient pKa notation, where

pKa = -log Ka

For Table XXVII, HA±n = RCOOH, and A*"~l = RCOCT
For Table XXVIII , HA*" = ArOH, and A *"~ ' = ArCT
For Table XXIX, HA± n = RR'R"NH+ and A±n~l = RR'R"N(R, R' and R" may be alkyl or aryl

groups or a hydrogen atom)
For monobasic acids pKa = pK\
For dicarboxylic acids both pK\ and pK.} are given, pK\ is defined above, and pKi is the analogous disso-

ciation constant of the monoamon, A ± n ~ , obtained on the first dissociation For other dibasic acids such as
the conjugate acids of ammo acids, or diammes, pK\ is as defined above, and pKi is the dissociation constant
for the species obtained after the first protonation

For a comprehensive compilation of the dissociation constants of organic acids (including phenols) in
aqueous solution, as well as summary of the methods for pK determinations, see G Kortum, W Vogel
and K Andrussow, in Pure and Applied Chemistry, Vol 1, Butterworths, London, 1961, pp 190-536

For a comprehensive compilation of the dissociation constants of organic bases (especially amines) in
aqueous solution see D D Perrm, Dissociation Constants of Organic Bases in A queous Solution, Butterworths,
London, 1965

For general references including methods of determination of pK, and data for both acids and bases see
J F King, in Elucidation of Structures by Physical and Chemical Methods, Vol 1 (Ed K W Bently) (Tech-
nique of Organic Chemistry, Vol 9), Interscience, New York, 1963, Chapter 6, pp 318-401, H C Brown, D
H McDamel and O Hafliger in Determination of Organic Structures by Physical Methods, Vol 1 (Ed E A
Braude and F C Nachod), Academic Press, New York, 1955, Chapter 14, p 567

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE XXVII. ACID DISSOCIATION CONSTANTS OF 
ORGANIC ACIDS IN AQUEOUS SOLUTION 

Name 

Heptafluoro-n-butyric acid 
Trifluoroacetic acid 
Trichloroacetic acid 
2.4.6-Trinitrobenzoic acid 
Tribromoacetic acid 
3-Chlorophenylglycine 
2,6-Dinitrobenzoic acid 
Trichloroacrylic acid 
Difluoroacetic acid 
Oxalic acid 
Dichloroacetic acid 
2-Chloro-6-nitrobenzoic acid 
2-Bromo-6-nitrobenzoic acid 
Benzenehexacarboxylic acid 

15 d,/-2,3-Dibromosuccinic acid 
16 2.4-Dinitrobenzoic acid 
17 erkthro-2-Bromo-3-chlorosuccinic acid 
18 d,/-2.3-Dichlorosuccinic acid 
19 threo-2-Bromo-3-chlorosuccinic acid 
20 meso-2.3-Dibromosuccinic acid 
2 1 meso-2.3-Dichlorosuccinic acid 
22 4,4,4-Trifluorovaline 
23 4.44-Trifluorothreonine 
24 2-Amino-4.4.4-trifluoro-n-butyric acid 
25 2,5-Dinitrobenzoic acid 
26 Nitroacetic acid 
27 Trifluoroacrylic acid 
28 Benzenepentacarboxylic acid 

29 Cyclopropane-l,ldicarhoxylic acid 
30 Hydroxyproline 
3 1 DL-Histidine 

32 2,3-Dinitrobenzoic acid 
33 2-Methyl-4-nitrohenzoic acid 
34 1,2,4,5-Benzenetetracarboxylic acid 

35 trans-Ethylene oxide-1.2dicarboxylic a c i ~  
36 CIY-Ethylene oxide-l,2dicarboxylic acid 
37 Maleic acid 
38 Ornithine 
39 2-Chloro-4-nitrobenzoic acid 
40 4-Aminosalicylic acid (4-Amino-2- 

hydroxybenzoic acid) 
4 1 2-Chloro-3-nitrobenzoic acid 
42 Asparagine 
43 Anthranilic acid 
44 5.5.5-Trifluoroleucine 
45 S-Ethylcysteine 
46 1.2.3.4-Benzenetetracarboxylic acid 

(Listed in order of increasing pKa) 

Name 

1.3,5-Benzenetricarboxylic acid 

Clutamic acid 

6.6.6-Trifluoronorleucine 
343-Chl0rophenyl)alanine 
2-Chloro-5-nitrobenzoic acid 
D.L-Serine 
Diethylmalonic acid 
N-Propylalanine 
N-Ethylalanine 
D,L-N-Methvlalanine 
2-Nitrobenzoic acid 
342-Chlorophenyl)alanine 
6-Bromo-2-methylolbenzoic acid 
6-Chloro-2-methylolbenzoic acid 
d.1-Valine 
d,/-2-Aminobutyric acid 
2-Benzyl-2-cyanopropionic acid 
2-Amino-n-pentanoic acid 
3.4-Dihydroxyphenyl)alanine 

2-Chloro-3-hydroxysuccinic acid 
3-Hydroxyglutaric acid 

d.1-Leucine 
/,/-Norleucine 
^.I-Alanine 
Â¥is-Caroni acid (cis-I, l-Dimethyl-2.3- 
cyclopropaned~carboxyhc acid) 

N-Ethylglycine 
Glycine 
N-Methylglycine 
V-Propylglycine 
V-n-Butylglycine 
V-lsobutylglycine 
i-Aminoisobutyric acid 
Methylsulfonyl)acetic acid 
i-Cyano-2-cyclohexylacetic acid 
i-Cyanopropionic acid 
D,L-Tryptophane 
1.2.3.5-Benzenetetracarboxylic acid 

t-Aminobenzoic acid 
i-Cyanoisobutyric acid 
Cyanoacetic acid 
Pyruvic acid 
3-Acetylcitric acid 
5-Pentenoic acid 
1.2.4-Benzenetricarboxylic acid 

2-Chlorovinyl)acetic acid 
Ixaloacetic acid 
Fluoroacetic acid 
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TABLE XXVII. ACID DISSOCIATION CONSTANTS OF 
ORGANIC ACIDS IN AQUEOUS SOLUTION 

(Listed in order of increasing pKa) (Continued) 

109 
110 
Ill 
112 
113 
114 

115 
116 

Phenylmalonic acid 
2-Chloro-3-hydroxybutyric acid 
2-Fluoroacrylic acid 
2,4-Dioxo-n-pentanoic acid 
2-Chloro-3-hydroxy-3-phenyl 
propionic acid 

2-Chloro-6-hydroxybenzoic acid 
2-Butynoic acid (Tetrolic acid) 
1-Aminocyclohexanecarboxylic acid 
Bromosuccinic acid 
3-Hydroxy-2-naphthoic acid 
5-Aminosalicylic acid (5-Amino-2- 
hydroxybenzoic acid 

Triethylsuccinic acid 
Salicylic acid (2-Hydroxybenzoic acid) 

2.4-Dichlorobenzoic acid 
1,2,3-Benzenetricarboxylic acid 

119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
13 1 
132 
133 
134 
135 
136 
137 
138 
139 
140 
14 1 
142 
143 
144 

Name 

3.4-Dinitrobenzoic acid 
3,5-Dinitrobenmic acid 
Guanidinoacetic acid 
2-Bromobenzoic acid 
Malonic acid 
Chloroacetic acid 
Ethylmethylmalonicacid 
2-Iodobenzoic acid 
2-Chloropropionic acid 
(4Nitrophenoxy)acetic acid 
Bromoacetic acid 
2-Chlorobenzoic acid 
(4-Cyanophenoxy)acetic acid 
Isopropylmalonic acid 
(3-Nitrophenoxy)acetic acid 
Phthalic acid 
2-Chloroisobutyric acid 
3,5-Dinitro-4-methylbenmic acid 
(2-Cyanophenoxy)acetic acid 
2-Bromopropionic acid 
Ethylmalonic acid 
n-Propylmalonic acid 
d-Tartaric acid 
Fumaric acid 
(3-Cyanophenoxy)acetic acid 
Benzilic acid 

146 
147 
148 
149 
150 
15 1 
152 
153 
154 
155 
156 
157 
158 
159 
160 
16 1 

[2,4-Dichloro-6-methy1phenoxy)acetic 
acid 

2-Cyanobenzoic acid 
(3-Methoxyphenoxy)acetic acid 
Ethyl-n-propylmalonic acid 
4,4,4-Trifluorocrotonic acid 
(4-Iodophenoxy )acetic acid 
(2-lodophenoxy)acetic acid 
33-Difluoroacrylic acid 
Dimethylmalonic acid 
Phenoxy acetic acid 
Iodoacetic acid 
3-Iodo-2-methylolbenzoic acid 
2-Hydroxy-3-chloroisobutyric acid 
(4-Methoxyphenoxy)acetic acid 
(4-Methylphenoxy)acetic acid 
meso-Tartaric acid 
2-Chlorocrotonic acid 
2.4-Dihydroxybenzoic acid 
(2-Methoxyphenoxy)acetic acid 
(2-Methylphenoxy)acetic acid 
Cyclopentane-1,ldicarboxylic acid 
3-Bromomandelic acid 
3-Chloromandelic acid 
2,6-Dimethylbenzoic acid 
3-lodomandehc acid 
2-Fluorobenzoic acid 
3-Chloro-2-methylbenzoic acid 
(4-Chloro-2-methylphenoxy)acetic acid 
3-Bromo-2-methylbenzoic acid 
CIS-3-Chloroacrylic acid 
cis-Cyclopropane-1.2-dicarboxylic acid 
(2.6-Dimethy1phenoxy)acetic acid 
Antbraquinone-l-carboxylic acid 
3-Hydroxy-3-phenylpropionic acid 
/.I-Mandelic acid 
Anthraquinone-2-carboxylic acid 
N-Formylglycine 
2,4,6-Trimethylbenzoic acid 
3-Nitrobenzoic acid 
Cyclohexane-1,ldiacetic acid 
2-Phenylhenzoic acid (Biphcnyl-2- 
carboxylic acid) 

weso-2J-Diphenylsuccinic acid 
2.4Dinitrophenyl)acetic acid 
Tetramethylsuccinic acid 
d.1-2.3-Diethylsuccinic acid 
2-Phenoxybenzoic acid 
2-Hydroxy-2-phenylpropionic acid 

Methylmalonic acid 
(2-Chlorophenoxy)acetic acid 
33.3-Trifluoropropionic acid 
3-Aminobenzoic acid 
(3-Ch1orophenoxy)acetic acid 
2-Hydroxy-3-chlorobutyric acid 
(3-Fluorophenoxy)acetic acid 
(2-Fluorophenoxy)acetic acid 
(4-Ch1orophenoxy)acetic acid 
(3-Bromophenoxy)acetic acid 
a-lodopropionic acid 
(2-Bromophenoxy)acetic acid 
3-Chlorolactic acid 
(4Bromophenoxy)acetic acid 
(3-lodophenoxy)acetic acid 
(4-Fluorophenoxy)acetic acid 

Terephthalic acid 
2-tert-Butylbenzoic acid 
3-Aminopropionic acid 
kcyanobenzoic acid 
3-<Methylamino)benzoic acid 
3-Methoxy-2-methylolbenzoic acid 
/,I-23-Diphenylsuccinic acid 
2-Aminocyclobexanecarboxylic acid 
3-Cyanobenzoic acid 
3-Ethoxy-2-methylolbenzoic acid 
Isophthalic acid 
3-Ethyl-3-methylglutaric acid 
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TABLE XXVII. ACID DISSOCIATION CONSTANTS OF 
ORGANIC ACIDS IN AQUEOUS SOLUTION 

(Listed in order of increasing pKa) (Continued) 

- 

Ndme 

3,3-Diethylglutaric acid 
meso-2.3-Diethylsuccinic acid 
(2.4-Dichlorophenoxy)acetic acid 
Malonamic acid (Malonic acid mono- 
amide) 

2-lsopropylbenzoic acid 
Decahydronaphthyloxyacetic acid 
2-Cyclohexyloxypropionic acid 
trans-3-Chloroacrylic acid 
9-Anthracenecarboxylic acid 
Ethoxyacetic acid 
trans-Cyclopropane-l,2dicarboxylic 

acid 
N-Acetylglycine 
l-Anthracenecarboxylic acid 
2-Benzyl-2-phenylsuccinic acid 
3.3-Di-n-propylglutaric acid 
Cyclopentyloxyacetic acid 
3.3-Dimethylglutaric acid 
cis-3-Aminocyclohexanecarboxylic acid 
dJ-N-Acetylalanine 
N-Propionylglycine 
2.3-Dimethylbenzoic acid 
Formic acid 
Phthalamic acid (Phthalic acid mono- 
amidc) 

Glutaconic acid 
meso-2.3-Dimethylsuccinic acid 
2-Ethylbenzoic acid 
3-Methylcyclopentyl-1,ldiacetic acid 
trans-Cyclobutane-l,2dicarhoxylic acid 
Cyclohexyloxyacetic acid 
2-Hydroxybutyric acid 
Cyclopentyl-1,ldiacetic acid 
3-Bromobenzoic acid 
3-Chlorobenzoic acid 
trans-Caronic acid (trans- 1,1 Dimcthyl- 
2.3-cyclopropanedicarboxylic acid) 

2.2-Diethylsuccinic acid 
trans-3-Aminocyclohexanecarboxylic acid 
3-Iodobenzoic acid 
(4-Nitrophenyl)acetic acid 
cis-3-Methylcyclohexyloxyacetic acid 
Lactic acid 
cis-Cinnamic acid 
Hydroxyacetic acid 
1.2.3-Cyclohexanetricarboxylic acid 

cis-Cyclobutane-l,2dicarboxylic acid 
2-Methylcyclohexyloxyacetic acid 
3-Fluorobenzoic acid 
3-Hydroxybenzoic acid 
2-Methylbenzoic acid 
2.2-Diphenylglutaric acid 
3-Phenoxybenzoic acid 
2-<Bromomethyl)butyric acid 
Diphenylacetic acid 
2.2-Dibenzylsuccinic acid 
Triphenylacetic acid 
front-Cyclopentane-l,2dicarboxylic acid 
4-Bromobenzoic acid 
3-Nitropheny1)acetic acid 

No  I Ndme 

I 31 3 2.2-Diphenyladipic acid 
31 4 (4-1odophenyl)acetic acid 

279 

280 
28 1 
282 
283 
284 
285 
286 

287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
3 10 
3 1 1 
3 12 

CIS-Tetrahydronaphthalene-2.3- 
dicarboxylic acid 

4-Chlorobenzoic acid 
23-Dimethylbenzoic acid 
3-Bromopropionic acid 
2-Hydroxy-2-methylbutyric acid 
3-Cyanopropionic acid 
3-Chloropropionic acid 
trans-Tetrahydronaphthalene-2.3- 
dicarboxylic acid 

(2-N1trophenyl)acetic acid 
3-Aminopentanoic acid 
4-Aminobutyric acid 
cis-Cyclobutane-l,3dicarboxylic acid 
2-Hydroxyisobutyric acid 
(2-lodophenyl lacetic acid 
(ran(-4-Nitrocinnamic acid 
(2-BromophenyI)acetic acid 
(2-Chlorophenyl)acetic acid 
2-Methoxybenzoic acid 
3-Methoxybenzoic acid 
3-Iodopropionic acid 
cis-Cyclohexane-l,3dicarboxylic acid 
Ethylsuccinic acid 
Iminodipropionic acid 
Bcnzylsuccinic acid 
trans-3-Nitrocinnamic acid 
4-Fluorobenzoic acid 
(3-ChlorophenyI)acetic acid 
4,4,4-Trifluorobutyric acid 
trans-2-Nitrocinnamic acid 
3-Isopropoxybeuzoic acid 
2-Naphthoic acid 
Succinic acid 
(3-1odophenyl)acetic acid 
3-Ethoxvbenzoic acid 

3 15 
316 
3 17 
3 18 
3 19 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
33 1 
332 
333 
334 
335 
336 
337 
338 

2-Anthracenecarboxylic acid 
trans-Cyclohexane-l,4dicarboxylic acid 
4,4,5,5,6,6,6-Heptafluorohexanoic acid 
2,4-Dimethylbenzoic acid 
trans-Cyclohexane-1,2dicarboxylic acid 
(4-Bromophenyl)acetic acid 
(4-Chlorophenyl)acetic acid 
Mesaconic acid 
Benzoic acid 
3-Propoxybenzoic acid 
2-Ethoxybenzoic acid 
3,4-Diphenyladipic acid 
trans-2-Chlorocinnamic acid 
3-Fluoromandelic acid 
(l-Naphthyl)acetic acid 
(2-1sopropoxy)beuzoic acid 
2-Propoxybenzoic acid 
3-Butoxybenzoic acid 
(4-Fluorophenyl)acetic acid 
Acrylic acid 
3-Methylglutaric acid 
(2-Naphthyllacetic acid 
cis-Cyclopentane-l.3dicarboxylic acid 
5-Amiuopentanoic acid 
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TABLE XXVII. A C I D  DISSOCIATION C O N S T A N T S  OF 
ORGANIC A C I D S  I N  AQUEOUS SOLUTION 

(Listed in order of increasing pKa) (Continued) 

No I Name 

339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
35 1 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 

I 38 1 34Acetylamino)propionic acid 
382 2-Ureidoisobutyric acid 

3-Methylbenzoic acid 
2.2-Diphenylpimelic acid 
3-Ethylglutaric acid 
Angelic acid 
trans-3-Chlorocinnamic acid 
3,5-Dimethylbenzoic acid 
3-Isopropylglutaric acid 
3-n-Propylglutaric acid 
Phenylacetic acid 
trans-Cyclohexane-l.3dicarboxylic acid 
2.2-Diphenylsuberic acid 
trans-Cyclopentane-l,3dicarboxylic acid 
2,2-Diphenylazelaic acid 
(34-Dimethoxyphenyl)acetic acid 
3,4,5-Trihydroxybenzoic acid 
CIS-Cyclohexane-l,2dicarboxylic acid 
4-Isopropy1benzoic acid 
Vinylacetic acid 
Clutaric acid 
4-Ethylbenzoic acid 
(4-Methoxyphenyl)acetic acid 
4-Methylbenzoic acid 
(4-Methylpheny1)acetic acid 
(4-Ethylpheny1)acetic acid 
4-Methoxycinnamic acid 
frans-Cyclohexane-L2diaceticacid 
(4-lsopropy1phenyl)acetic acid 
frans4Aminocyclohexanecarboxylic acid 

367 
368 
369 
370 
37 1 
372 
373 
374 
375 
376 
377 
378 
379 
380 

3-Hydroxycinnamic acid 
4-ferf-Butylbenzoicacid 
cis-Crntonic acid 
3.4-Di nethylbenzoic acid 
front-2-Bromocinnamic acid 
CIS-Cyclohexane-1.2diacetic acid 
cis-Cydopentane-1.2diacetic acid 
(4-fert-Butylphenyl)acetic acid 
frans-Cyclopentane-1,2diacetic acid 
frans4Chlorocinnamic acid 
Adipic acid 
4-Cyanobutyric acid 
trans-Cinnamic acid 
frans-3-Methvlcinnamic acid 

383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 

400 10-~cet~lsalicylic acid (Aspirin) 

4-Methoxybenzoic acid 
344-Nitrophenyl)propionic acid 
Pimelic acid 
34 I-Naphthoyl)propionic acid 
3-Methylcyclohexyl-1,ldiacetic acid 
4-Methylcyclohexyl-1,ldiacetic acid 
5.5.5-Trifluoropentanoic acid 
3-Ureidopropionic acid 
3-(2-Nitrophenyl)propionic acid 
trans-2-Methylcinnamic acid 
2-Methoxycinnamic acid 
3-Hexenoic acid 
Suberic acid 
Azelaic acid 

398 

399 

Succinamic acid (Succinic acid mono- 
amide) 

frant4Methylcinnamic acid 

40 1 342-Chlorophenyl)propionic acid 
402 I 343-Chlorophenyl)propionic acid 

N o  Name 
I 

403 
404 
405 
406 
407 
408 
409 
410 
41 1 
4 12 
41 3 
414 
41 5 
416 
41 7 
4 18 
419 

420 

421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
43 1 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 

443 
444 
445 
446 
447 
448 
449 
450 
45 I 
452 
453 
454 
455 
456 
457 
458 
459 
460 

4-Methyl-3-pentenoic acid 
CIS-3-Hydroxycyclohexanecarboxylic a c i ~  
2-Hydroxycinnamic acid 
4-Hydroxybenzoic acid 
Levulinic acid 
2-Methyl-3-hydroxybutyricacid 
343-Methoxyphenyl)propionic acid 
4-Acetylbutyric acid 
2-Methylacrylic acid 
3-Phenylpropionic acid 
342-Methylphenyl)propionic acid 
4-Pentenoic acid 
4-Ureidobutyric acid 
343-Methylphenyl)propionicacid 
344-Methylphenyl)propionic acid 
(4-Isopropoxy Ibenzoic acid 
frans-2-Hydroxycyclohexanecarboxylic 
acid 

frans4Hydroxycyclohex~necarboxylic 
acid 

344-Methoxyphenyl)propionic acid 
2-Pentenoic acid 
trans-Crotonic acid 
4-Hydroxypentanoic acid 
2-Hexenoic acid 
4-Hexenoic acid 
5-Hexenoic acid 
2-Ethylpentanoic acid 
2-Ethylbutyric acid 
4-Phenylbutyricacid 
Acetic acid 
Isovaleric acid 
4-Propoxybenzoic acid 
4.4-Dimethylpentanoic acid 
Cyclobutanecarboxylic acid 
d.1-2-Methylpentanoic acid 
5-Methyl4hexenoic acid 
4-Methyl-2-pentenoic acid 
342-Methoxyphenyl)propionic acid 
2-Methylbutyric acid 
n-Butyricacid (n-Buldnoic acid) 
front-3-Hydroxycyclohexanecarboxylic 
acid 

Nicotinic acid 
Cyclopropanecarboxylic acid 
c1~4Aminocyclohexanecarboxylic acid 
d.1-3-Methylpentanoic acid 
Isonicotinic acid 
c1~4Hydroxycyclohexanecarboxylicacid 
Isocaproic acid 
n-Pentanoic acid (n-Valeric acid) 
Isobutyric acid 
Propionic acid (Propanoic acid) 
4-Hydroxyisocaproic acid 
n-Hexanoic acid (n-Caproic acid) 
n-Heplanoic acid 
n-Octanoic acid (n-Cdprylic acid) 
Cyclohexylpropionic acid 
d.1-2.3-Dimethylsuccinic acid 
n-Nonanoic acid (Pelargonic acid) 
Cyclohexvlbutyric acid 
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TABLE XXVII. ACID DISSOCIATION C O N S T A N T S  OF 
ORGANIC A C I D S  IN A Q U E O U S  SOLUTION 

(Listed in order of increasing pKa) (Continued) 

Tiglic acid 
342-Naphthoyl)propionic acid 
Cyclopentanecarboxylic acid 
2.2-Dimethylbutyric acid 
Trimethylacetic acid 
3.3-Dimethylacrylic acid (3-Methyl. 

crotonic acid) 
trans-3-Methyl-2-pentenoic acid 

468 CIS-3-Methyl-2-pentenoic acid 
469 Itaconic acid 
470 Citraconic acid 
47 1 Ethylenediamine-N.N,N ,Nf-tetra- 

acetic acid 
472 Ethylenediamine-N,N -diacetic acid 
473 Ethylenediamine-N,N'dipropionic acid 
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EXPLANATIONS AND REFERENCES TO TABLES XXVII, XXVIII AND XXIX

The dissociation of an organic carboxyhc acid, phenol or the conjugate acid of an amme in aqueous solu-
tion is expressed by the equation

HAtq" + H2O = At,""' + H3O^

and the corresponding equilibrium constant Ke is given by

t- _ _A "i

where the a's are the activities of the species At low electrolyte concentrations flH,o ls virtually constant, and a
second constant, Ka, the thermodynamic dissociation constant, is defined as

Ka = -
(flHAfq") ('HA*") /HA*"

where the c's are the concentrations and the/'s are the activity coefficients of the species
The dissociation constants in the Tables are given in the more convenient pKa notation, where

pKa = -log Ka

For Table XXVII, HA±n = RCOOH, and A*"~l = RCOCT
For Table XXVIII , HA*" = ArOH, and A *"~ ' = ArCT
For Table XXIX, HA± n = RR'R"NH+ and A±n~l = RR'R"N(R, R' and R" may be alkyl or aryl

groups or a hydrogen atom)
For monobasic acids pKa = pK\
For dicarboxylic acids both pK\ and pK.} are given, pK\ is defined above, and pKi is the analogous disso-

ciation constant of the monoamon, A ± n ~ , obtained on the first dissociation For other dibasic acids such as
the conjugate acids of ammo acids, or diammes, pK\ is as defined above, and pKi is the dissociation constant
for the species obtained after the first protonation

For a comprehensive compilation of the dissociation constants of organic acids (including phenols) in
aqueous solution, as well as summary of the methods for pK determinations, see G Kortum, W Vogel
and K Andrussow, in Pure and Applied Chemistry, Vol 1, Butterworths, London, 1961, pp 190-536

For a comprehensive compilation of the dissociation constants of organic bases (especially amines) in
aqueous solution see D D Perrm, Dissociation Constants of Organic Bases in A queous Solution, Butterworths,
London, 1965

For general references including methods of determination of pK, and data for both acids and bases see
J F King, in Elucidation of Structures by Physical and Chemical Methods, Vol 1 (Ed K W Bently) (Tech-
nique of Organic Chemistry, Vol 9), Interscience, New York, 1963, Chapter 6, pp 318-401, H C Brown, D
H McDamel and O Hafliger in Determination of Organic Structures by Physical Methods, Vol 1 (Ed E A
Braude and F C Nachod), Academic Press, New York, 1955, Chapter 14, p 567

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives
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TABLE XXVIII.  ACID DISSOCIATION CONSTANTS OF P H E N O L S  
IN AQUEOUS SOLUTION 
(Listed in order of increasing pKa) 

I Picric acid (2.4.6-Trinitrophenol) NÃ‘Ã 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 

17 

I 8  
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 

29 
30 
31 
33 

34 
35 
36 
37 
38 

39 
40 

41 
42 
43 

44 
45 

Name 

4-Hydroxypyrimidine 
2-Hydroxypyrimidine 
4-Chloro-2.6-dinitrophenol 
2,6-Dinitrophenol 
2,4-Dinitrophenol 
2.6-Dinitrohydrquinone 
8-Hydroxyquinoline 
2.5-Dinitrophenol 
3,4-Dinitrophenol 
8-Hydroxyquinaldine 
4-Methyl-8-hydroxyquinoline 
3.4-Dimethyl-8-hydroxyquinoline 
5-Formyl-2-nitrophenol(3-Hydroxy-4-nitro- 
benzaldehyde) 

5-Chloro-2-nitrophenol 
5-Carboethoxy-2-nitrophenol (Ethyl 3- 
hydroxy-4-nitrobenzoate) 

5-Carbomethoxy-2-nitrophenol (Methyl 3- 
hydroxy-4-nitrobenzoate) 

2,4-Dimethyl-8-hydroxyquinoline 
3-Nitrocatechol 
2-Nitro-5-phenylphenol(3-Hydroxy-4- 
nitrobiphenyl) 

2-Formylphenol (Saln-ylaldehyde) 
5-Methoxy-2-nitrophenol 
&Nitrophenol 
2-Nitrophenol 
2,6-Dimethyl-4-nitrophenol 
5-Methyl-2-nitrophenol 
2.6-Dichlorohydroquinone 
Vanillin (4-Formyl-2-methoxyphenol 4- 

Hydroxy-3-methoxybenzaldehyde) 
2-Nitrohydroquinone 

4-1'ormylphenol(4-Hydroxybenzaldehyde) 
4-(Methylsulfonyl)phenol 
+Vanillin (2-Formyl-6-methoxyphenol, 
2-Hydroxy-3-methoxybenzaldehyde) 

4-Cyanophenol(4-Hydroxybenzonitrile) 
3-Formylphenol(3-Hydroxybenzaldehyde) 
4-Acetylphenol 
3.5-Dimethyl-4~methylsulfonyl)phenol 
4-Cyano-3,5-dimethylphenol(2.6-Dimethyl-4- 
hydroxybenzonitrile) 

3,5-Dimethyl-4nitrophenol 
4-Cyano-26-dimethylphenol(3.5-Dimethyl-4- 

hydroxybenzonitrile) 
2-Carboxamidophenol (Salicylamide) 
3-Nitrophenol 
4-Carbobenzyloxyphenol (Benzyl4-hydroxy- 
benzoate) 

2-Bromophenol 
Phloroglucinol(1,3,5-Trihydroxybenzene) 

46 
47 

48 

49 
50 

3-Hydroxy -2-methoxybenzylamine 
4-Hydroxy-3-methoxybenzylamine 
3-Nitro-2,4,6-trimethylphenol 
Sodium 4-hydroxybenzenesulfonate 
Pyrogalloi ( I  2 3-Trihydroxybenzene) 
2-Methylhydroquinone (Toluhydroquinone) 
3-Chlorophenol 

2-lodophenol 
4-Carbobutoxyphenol (n-Butyl4-hydroxy- 

benzoate) 
4-Carbomethoxyphenol (Methyl 4-hydroxy- 
benzoate) 

2-Chlorophenol 
4-Carboethoxyphenol (Ethyl 4-hydroxy- 

benzoate) 

3-Bromophenol 
3-lodophenol 
3-Acetylphenol 
4-lodophenol 
Sodium 3-hydroxybenzenesulfonate 

1-Naphthol 

68 34 Methylsulfonyl )phenol 
69 4-Bromophenol 
70 3-Fluorophenol 

71 1.4-Naphthohydroquinone ( I  4 Dihydroxy 
naphthalene) 

72 4-Chlorophenol 

73 Sodium 4-hydroxybenzoate 
74 Resorcinol ( I  3 Dihydroxybenzene) 
75 Catechol ( I  2-Dihydroxybenzene) 
76 4-Phenylphenol(4 Hydroxybiphenyl) 
77 3-(Methylthio)phenol 
78 4-(Methylthio)phenol 
79 2,4,6-Trimethylolphenol 
SO 2-Naphthol 

81 3-Phenylphenol(3-Hydroxybiphenyl) 
82 3-Methclxyphenol 
83 2.6-Dimethylolphenol 
84 2-Aminophenol(2-Hydroxyaniline) 
85 2,4-Dimethylolphenol 
86 4-Methylolphenol 
87 3-Methylolphenol 
88 3-Aminophenol(3-Hydroxyamline) 
89 Sodium 4-hydroxybenzenephosphonate 
90 3-Ethylphenol 
91 2.6-Dimethylol4methylphenol 
92 2-Methylolphenol 
93 4-Fluorophenol 
94 Sodium 3-hydroxybenzoate 
95 2-Methoxyphenol 
96 Phenol 

8 88 
97 Eugenol(4-Allyl-2-methoxyphenol) 
98 2-Phenylphenol(2-Hydroxybiphenyl) 
99 4-Ethylphenol 

100 3-Methylphenol (m-Cresol) 
101 3-Ethyl-S-methylphenol 
102 3,5-Dimethylphenol 
103 4-Methyl-2-methylolphenol 
104 4-Methoxyphenol 
105 Sodium 3-hydroxybenzenephosphonate 

434 
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TABLE XXVIII.  ACID DISSOCIATION C O N S T A N T S  O F  P H E N O L S  
IN A Q U E O U S  SOLUTION 
(Listed in order of increasing pKa) 

T, 'C 1 PK, 1 PK; 11 N o  1 Name ]T.*c IPK, No. 

106 
107 
108 
109 
110 
I l l 
11 2 
113 
114 

117 Hydroquinone (1.4-Dihydroxybenzene) I 

Name 

2-Ethylphenol 
2,s-Dimethylphenol 
4-Methylphenol (p-Cresol) 
2-Methylphenol (0-Cresol) 
4-Indanol 
3,4-Dimethylphenol 
2.4.5-Tnmethylphenol 
2,4-Dimethylphenol 
2 ,%~imeth~l~henol  

quinone) 
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EXPLANATIONS AND REFERENCES TO TABLES XXVII, XXVIII AND XXIX

The dissociation of an organic carboxyhc acid, phenol or the conjugate acid of an amme in aqueous solu-
tion is expressed by the equation

HAtq" + H2O = At,""' + H3O^

and the corresponding equilibrium constant Ke is given by

t- _ _A "i

where the a's are the activities of the species At low electrolyte concentrations flH,o ls virtually constant, and a
second constant, Ka, the thermodynamic dissociation constant, is defined as

Ka = -
(flHAfq") ('HA*") /HA*"

where the c's are the concentrations and the/'s are the activity coefficients of the species
The dissociation constants in the Tables are given in the more convenient pKa notation, where

pKa = -log Ka

For Table XXVII, HA±n = RCOOH, and A*"~l = RCOCT
For Table XXVIII , HA*" = ArOH, and A *"~ ' = ArCT
For Table XXIX, HA± n = RR'R"NH+ and A±n~l = RR'R"N(R, R' and R" may be alkyl or aryl

groups or a hydrogen atom)
For monobasic acids pKa = pK\
For dicarboxylic acids both pK\ and pK.} are given, pK\ is defined above, and pKi is the analogous disso-

ciation constant of the monoamon, A ± n ~ , obtained on the first dissociation For other dibasic acids such as
the conjugate acids of ammo acids, or diammes, pK\ is as defined above, and pKi is the dissociation constant
for the species obtained after the first protonation

For a comprehensive compilation of the dissociation constants of organic acids (including phenols) in
aqueous solution, as well as summary of the methods for pK determinations, see G Kortum, W Vogel
and K Andrussow, in Pure and Applied Chemistry, Vol 1, Butterworths, London, 1961, pp 190-536

For a comprehensive compilation of the dissociation constants of organic bases (especially amines) in
aqueous solution see D D Perrm, Dissociation Constants of Organic Bases in A queous Solution, Butterworths,
London, 1965

For general references including methods of determination of pK, and data for both acids and bases see
J F King, in Elucidation of Structures by Physical and Chemical Methods, Vol 1 (Ed K W Bently) (Tech-
nique of Organic Chemistry, Vol 9), Interscience, New York, 1963, Chapter 6, pp 318-401, H C Brown, D
H McDamel and O Hafliger in Determination of Organic Structures by Physical Methods, Vol 1 (Ed E A
Braude and F C Nachod), Academic Press, New York, 1955, Chapter 14, p 567

'Derivatives recommended for first trial
WARNING This is not an instruction manual References should be consulted for the preparation of derivatives

428
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TABLE XXIX.  DISSOCIATION C O N S T A N T S  OF 
ORGANIC B A S E S  IN A Q U E O U S  SOLUTION 

(Listed in order of increasing pKa) 
(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH') of the listed base (B)) 

No I Name 

2.4.6-Trinitroaniline 
2.4-Dinitroaniline 
2.6-Dinitro-4-methylaniline 
2.4-Dichloro-6-nitroaniline 
2.6-Dichloro-4-nitroaniline 
N-Cyanodiethylamine 
1-Amino-2-nitronaphthalene 
4-Chloro-2-nitroaniline 
Dicyanomethyl ethyl amine 
2-Eluoropyridine 
Pyrrole 

1-Amino4nitronaphthalene 
Quinoxaline 
N,N-Dimethyl4nitroaniline 
Pyrazine 
Diphenylamine 
3-Nitropyridine 
2-Bromopyridine 
2-Cyanoaniline 
2,6-Dimethyl4nitroaniline 
4-Nitroaniline 
N-Chlorodiethylamine 
2-Methyl4nitroaniline 
2-Bromoquinoline 
Tris (2-cyanoethyl) amine 
Pyrimidine 

12 
13 
14 

2-Amino-3-nitronaphthalene 
3-Methyl4nitroaniline 
2,5-Dichloroaniline 
4-Cyanoaniline 
4-Cyano-N,Ndimethyl aniline 
2-Iodopyridine 
23-Dimethyl-4-nitroaniline 
2.4-Dichloroaniline 
1-Amino-3-nitronaphthalene 
3-Methoxy-5-nitroaniline 
4-Aminobenzophenone (4-Benzoyldniline) 
4-Aminoacetophenone (4-Acety laniline) 

2-Nitroaniline 
Bis (cyanomethyl) amine 
2-Chloropyridine 

2-Aminoacetophenone (2-Acetylaniline) 
Pyridazine 
I-Amino-3-cyanonaphthalene 
Onnoline 
1.2.4-Triazole 
2.4-Dibromoaniline 
2,6-Dibromoaniline 
7-Nitroquinoline 
2-Amino4nitronaphthalene 
Thiazole 
3-Nitroaniline 
Pyrazole 
2-Bromoaniline 
1-Amino-7-nitronaphthalene 
8-Nitroquinoline 
3.5-Dimethyl4nitroaniline 
2-lodoaniline 

No I Name 

59 
60 
6 1 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1 
72 
73 
74 
75 
76 
77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
88 
89 
90 
9 1 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
1 10 
1 1  1 
1 12 
1 13 
1 14 
1 15 
1 16 
1 17 
1 18 
1 19 
120 

2-Amino-6-nitronaphthalene 
N,N-Dimethyl-3-nitroaniline 
2-Chloroaniline 
2-Amino-4-cyanonaphthalene 
1-Amino-3-bromonaphthalene 
3-Bromoquinoline 
1-Amino-3-chloronaphthalene 
5-Nitroquinoline 
6-Nitroquinoline 
1-Amino-5-nitronaphthalene 
2-Amino-8-nitronaphthalene 
3-Cyanoaniline 
I-Amino-8-nitronaphthalene 
I-Amino-3-iodonaphthalene 
3-Bromopyridine 
3-Chloropyridine 
1-Amino-6-nitronaphthalene 
4-Methyl-3-nitroaniline 
3-Cyano-N,N-dimethylaniline 
3-Fluoropy ridme 
2-Amino-5-nitronaphthalene 
2-Methoxypyridine 
2-Amino-7-nitronaphthalene 
1.3-Dimethylpyrazole 
2-Methoxyquinoline 
3-Acetylpyridine 
4-Hydroxypyridine 
2-Fluoroaniline 
1-Amino4bromonaphthalene 
3-Iodopyridine 
I-Amino-3-methoxynaphthalene 
I-Amino-3-hydroxynaphthalene 
1-Amino-5-chloronaphthalene 
2-Amino-4-chloronaphthalene 
4-Aminofluorene 
2-Amino-l-bromonaphthalene 
2-Amino4iodonaphthalene 
1-Amino-7-chloronaphthalene 
I-Amino-6-chloronaphthalene 
Quinazoline 
3-Chloroaniline 
4-Bromo-2,6dimethylaniline 
3-Methylpyrazole 
3-Aminoacetophenone (3-Acetylanihne) 
3-Eluoroaniline 
4-Bromo-2-methylaniline 
3-Bromoaniline 
2-(Methylthio)pyridine 
3-lodoaniline 
5-Bromoquinoline 
14Methylamino)naphthalene 
2-Amino-7-chloronaphthalene 
4-Bromopyridine 
4-lodoaniline 
2-Aminobiphenyl 
3.5-Dimethoxyaniline 
4-Chloropyridine 
4-Bromoaniline 
1-Aminofluorene 
I-Amino-6-methoxynaphthalene 
1-Aminonaphthalene 
2.6-Dimethylaniline 
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TABLE XXIX. DISSOCIATION CONSTANTS OF 
ORGANIC BASES IN AQUEOUS SOLUTION 

(Listed in order of increasing pKa) (Continued) 
(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH+) of the listed base (B)) 

206 Pyridme 
207 Bis(2-cvanoethyl)amine 
208 7-Methylquinoline 
209 N-Cvclopentvlaniline 
2 10 5-Aminoindane 
2 1 1 4-Methoxyaniline 
21 2 Aminoacetonitrile 
213 N,N,3-Trimethylaniline 
2 14 N.4-Dimethylaniline 
2 15 Isoquinoline 
216 N-n-Hexylaniline 
2 17 5-Aminoquinoline 
2 18 2.2.2-Trichloroethylamine 
2 19 Benzimidazole 
220 l-Methylbenzimidazole 
22 1 3-Ethylpyridine 
222 l-Ethylbenzimidazole 
223 6-Aminoquinoline 
224 N-Cyclohexylaniline 
225 4-Vinylpyridine 
226 N,N,4-Trimethylaniline 
227 3-Methylpyridine 
228 4-Methylbenzimidazole 
229 N.N-Di-n-propylaniline 
230 2-Methylquinoline 
231 l-Isopropylbenzimidazole 
232 3-Isopropylpyridine 
233 2-(err-Butylpyridine 
234 N-lsopropylaniline 
235 5-Methylbenzimidazole 
236 3-fert-Butylpyridine 
237 2-Isopropylpyridine 
238 4-Ethylpyridine 
239 2-Ethylpyridine 
240 2-Methylpyridine 

N o  

12 1 
122 
123 
124 
125 
126 
127 
I28 
129 
130 
13 1 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
15 1 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
17 1 
172 
173 
174 
175 
176 
177 
178 
179 
180 
18 1 
182 

Name 

8-Aminoquinoline 
l-Amino-5-hydroxynaphthalene 
l-Amino-3-methylnaphthalene 
l-Amino-6-hydroxynaphthalene 
4-Chloroaniline 
3-(Methylthio)aniline 
4-Iodopyridine 
2-Amino-4-methoxynaphthalene 
2-Amino-5-hydroxynaphthalene 
1-Amino-7-methoxynaphthalene 
3-Bromo-4-methoxyaniline 
l-Aminoanthracene 
2-Aminonaphthalene 
N-Allylaniline 
3-Ethoxyaniline 
l-(Ethylamino)naphthalene 
2-Amino-7-methoxynaphthalene 
l-Amino-7-hydroxynaphthalene 
3-Methoxyaniline 
4-Aminobiphenyl 
4-Bromo-N,Ndimethylaniline 
3-Ammobiphenyl 
2-Amino-7-hydroxynaphthalene 
2,3,5,6-Tetramethylaniline 
2-Bromo-N.Ndimethylaniline 
4-(MethyIthio)aniline 
2-n-Propylaniline 
Tris(2-chloroethyl)amine 
2-Ethylaniline 
2,4.6-Trimethylaniline 
3,s-Dimethylpyrazole 
3-<Methylthio)pyridine 
2-Isopropylaniline 
N-Isobutylaniline 
2-Ethoxyaniline 
2-Methylaniline 
l-Amino-5.6.7.8-tetrahydronaphthalene 
Phenanthridine 
2-Methoxyaniline 
2,5-Dimethylaniline 
l-(Cyanomethyl)pyridine 
(Cyanomethyl) diethyl amine 
Bis(2-Cyanoethyl) ethyl amine 
2-(Dimethylamino)naphthalene 
Aniline 
5-Methylquinoline 
N.2-Dimethylaniline 
2-Aminofluorene 
2-Amino-b-methoxynaphthalene 
4-Fluoroaniline 
3-tert-Butylaniline 
3-lsopropylaniline 
23-Dimethylaniline 
3-Methylaniline 
3-Ethylaniline 
1.2-Diaminobenzene (o-Phenylenediarnine) 
N-n-Propy laniline 
Quinoline 
3-Aminofluorene 
l-(Dimethylamino)naphthalene 
N-Methylaniline 
2,4Dimethylaniline 
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TABLE XXIX. DISSOCIATION C O N S T A N T S  OF 
ORGANIC BASES IN AQUEOUS SOLUTION 

(Listed in order of increasing pKa) (Continued) 
(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH') of the listed base (B) )  

Name 

2-n-Propylpyridine 
4-terl-Butylpyridine 
2-Pentylpyridine 
4-Iwpropylpyridine 
4-Methylpyridine 
3-Aminopyridine 
N,N,2-Trimethylaniline 
N.2.6-Trimethylaniline 

254 2-lsopropylbenzimidazole 
255 2-Etbylbenzimidazole 
256 N.N-Di-n-butylaniline 
257 2,s-Dimethylpyridine 
258 2-Phenylimidazole 
259 Bis(2-chloroethyl)methvl amine 
260 4-Methoxyquinoline 
261 3,4-Dimethylpyridine 
262 4-Methoxypyridine 
263 Bis(2-chloroethyl) ethyl amine 
264 1,2-Dimethylbenzimidazole 
265 2.3-Dimethylpyridine 
266 2,6-Dimethylpyridine 
267 7-Aminoquinoline 
268 N.N-Diethylaniline 
269 4-Ethoxypyridine 
270 2-Aminopyridine 
271 2.4-Dimethylpyridine 
272 Imidazole 
273 N-fert-Butylaniline 
274 (2-Cyanoethyl) dimethyl amine 
275 2-Benzyl-2-pyrroline 
276 2-Aminoqninoline 
277 N,N-Di-isopropylaniline 
278 N-Methylmorpholine 
279 2,4,6-Trimethylpyridine 
280 4-Methylimidazole 
28 1 1.3-Triazine 
282 N-Ethylmorpholine 
283 2-Cyanoetbylamine 
284 Tris(2-hydroxyethyl)amine 
285 2-Methylimidazole 
286 N-Methylaziridine 
287 N-n-Butylaziridine 
288 2-Ethyl-2-pyrroline 
289 2.3,5,6-Tetramethylpyridine 
290 2-Cyclohexyl-2-pyrroline 
291 N-Ethylaziridine 
292 Aziridine 
293 N,2-Diethylaziridine 
294 2-Ethylaziridine 
295 Triallylamine 
296 Morpholine 
297 2,4-Dimethylimidazole 
298 2-Bromoethylamine 
299 Bis(2-hydroxyethyl) methyl amine 
300 1.2-Bis(furfurylamino)ethane 
301 2.2-Dimethylaziridine 
302 trans-2.3-Dimethylaziridine 
303 cu-2.3-Dimethylaziridine 
304 (2-Chloroethyl) diethyl amine 

Name 

I-( Aminoethy1)benzene 
2-Acetoxyethylamine 
4-Aminopyridiqe 
4-Aminoquinoline 
(3-Cyanopropyl) diethyl amine 
3-Methoxybenzylamine 
2-Methylbenzylamine 
I-Aminoindane 
trans-1-Amino-2-hydroxycyclopentane 
Diallylamine 
Dimethyl (2-hydroxyethyl) amine 
3-Methylbenzylamine 
Benzylamine 

2-Methoxyethylamine 
5-Bromo-n-pentylamine 
frans-1-Amino-2-hydroxycyclohexane 
I-Amino-l,2,3,4-tetrahydronaphthalene 
N-Ethylbenzylamine 
3.3.3-Trichloro-n-propylamine 
1-Allylpiperidine 
2-Methoxybenzylamine 
IS-I-Amino-2-hydroxyeyclopentane 
Z-( Furfurylamino)ethylamine 
IS-1-Amino-2-hydroxyeyclohexane 
Piperazine 
Trimethylamine 
Phenethylamine ((2-Aminoethy1)benzene) 
Diethyl2-hydroxyethyl amine 
1-Methyl-3-pyrroline 
1.2-Diaminoethane (1,2-Ethylenediamine) 
:IS-l,2-Diaminocyclohexane 
2-Amino-l,2,3.4-tetrahydronaphthalene 
rri-n-butylamine 
1,4,4-Trichloro-n-butylamine 
frans-l,2-Diaminocyclohexane 
3-Hydroxypropylamine 
weso-2J-Diaminobutane 
f,/-2.3-Diaminobutane 
1.2-Diaminopropane 
(1,2-Propylenediamine) 

?K-Neobornylamine 

Copyright 1967 by CRC Press, Inc.



TABLE XXIX. DISSOCIATION CONSTANTS OF 
ORGANIC BASES IN AQUEOUS SOLUTION 

(Listed in order of increasing pKa) (Continued) 
(The data relates to the acid dissociation constant (Ka) of the conjugate acid (BH') of the listed base ( B ) )  

Name 

2-1 Piethylamino)ethylamine 
1-Methylpiperidine 
Dimethyl isohutyl amine 
5.5,s-Trichloro-n-pentylamine 
2-(Methylamino)ethylamine 
cis-12.6-Trimethylpiperidine 
2.2-Dimethyl-n-propylamine 
1.2-Bis(methylamino)ethane 
Dimethyl propyl amine 
Dimethyl ethyl amine 
trans-Bornylamine 
1.2.2.4-Tetramethylpiperidine 
n-Butyl dimethyl amine 
1.2-Dimethylpyrrolidine 
1.2-Dimethylpiperidine 
1.5-Diaminopentane 
Tri-n-propylamine 
1.2-Bisl propylamino)ethane 
2-(Butylamino)ethyIamine 
13-Diaminopropane 
(1,3-Propylenediamine) 

2-Benzylpyrrolidine 
Tri-isohutylamine 
N-Methylpyrrolidine 
2ipropylamino)ethvlamine 
4-Hydroxy-n-hutylamine 
1.2-Bis(isopropy1amino)ethane 
1-n-Propylpiperidine 
3-Aminopentane 
3-Aminocyclohexene 
1-n-Butylpiperidine 
I-Ethylpiperidine 
1.2-Bis(ethylamino)ethane 
Diethyl methyl amine 
5-Hydroxy-I-pentvlamine 
Dimethyl isopropyl amine 
runs-I-Amino4methylcyclohexane 
Aminomethyl)cyclohexane 
cis-1-Amino-2-methylcyclohexane 
1-Aminooctane 
trans-1-Amino-2-methylcyclohexane 
IS-I-Amino-3-methylcyclohexane 
Z-(Ethylamino)ethylamine 
Dimethyl sec-hutyl amine 
5-Hydroxy-n-hexylamine 
bBromo-n-hexylamine 
I-Aminoheptadecane 
I-Aminodocosane 
I-Aminooctadecane 
I-Aminopentadecane 
i-Butylamine 
I-Aminohexadwane 
'fans-I-Amino-3-methylcyclohexane 
I-Aminotetradecane 
!-(Isopropylamino)ethylamine 

NO 

417 
4 18 
419 
420 
42 1 
422 
423 
424 
425 
426 
427 
428 
429 
430 
43 1 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
45 1 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 

1 469 1 l,2-Dimethyl-2-pyrroline 
7 70 470 Acetamidine (Methylamidine) 

Ndrne 

n-Pentylamine 
n-Undecylamine (n-Hendecyldmine) 
n-Nonylamine 
Acridine 
n-Octylamine 
Methylamine 
1-Ethyl-2-methylpiperidine 
n-Heptylamine 
2-Aminoheptane 
Cyclohexylamine 
tert-Butylamine 
tert-Butyl dimethyl amine 
n-Propvlamine 
1,2,2,6-Tetramethylpiperidine 
Ethylamine 
Isohutylamine 
3-(Trimethylsilyl)-n-propylamine 
Dimethylamine 
Triethylamine 
2-Cyclohexylpyrrolidine 
1.4-Diaminohutane 
Di-isohutylamine 
1.6-Diaminohexane 
Di-isoamylamine 
Quinuclidine 
2-Methylpiperidine 
2-(Trimethylsily1)ethylamine 
Di-n-tridecylamine 
Di-n-octadecylamine 
1.8-Diaminooetane 
Di-n-propylalnine --. - 
Di-ndodecylamiiie- y -  

Di-n-pentadecylamine 
Di-n-hexylamine 
Di-n-octylamine 
2,2,4-Trimethylpiperidine 
Cyclohexyl methyl amine 
Diethylamine 
2,2.6,6-Tetramethylpiperidine 
Azepine 
cis-2,6-Dimethylpiperidine 
3-Methylpiperidine 
Piperidine 
Di-isopropylamine 
Di-n-pentylamine 

464 
465 
466 
467 
468 

Di-n-butylamine 
1,2,2,4,4-Pentamethylpiperidine 
Pyrrolidine 
Azetidine 
Isopropylamine 

Copyright 1967 by CRC Press, Inc.



H
an

db
oo

k 
of

 ta
bl

es
 fo

r 
O

rg
an

ic
 C

om
po

un
d 

Id
en

tif
ic

at
io

n,
 ©

 1
96

7 
C

R
C

Copyright 1967 by CRC Press, Inc.



INFRARED CORRELATION CHART No. 1 (Con't.) 

PROPIONATES 

BUTYRATES AND U P  

CRVLATES =CH-1 
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INFRARED CORRELATION CHART No. 2 

Prepared from information supplied by Beckman Instruments 

This chart presents some information regarding structure, 

double-bond vibrations, hydrogen stretching and triple-bond 
vibrations. 

HYDROGEN STRETCHING AND TRIPLE-BOND VIBRATIONS, 3750-2000 CM.-1 DOUBLE-BOND VIBRATIONS, ETC. 2000-1500 CM:' 

1ER I OF SUBSTITUTION 

I 
w I 
m 

,AND SERIES 4 
I 

AROMATIC (para- and unsymmetrical 
1- trisubsqitution)_, 

A ~ O M A T I ~  (vic~nal (r~substitt/t~on) ,, 

I --- "I-- 
LEGEND SP = sharp 

V = Vary Based on work done by Bellarny. 

1 M = Medium W = Weak Copyright 1967 by CRC Press, Inc.



INFRARED CORRELATION CHART No. 3 

Prepared from information supplied by Beckman Instruments 

This chart presents some correlations between structure and the 
carbonyl vibrations of some classes of organic compounds. In all 
cases the absorption bands are strong and fall within the range 
of 1900- 1500 cm-I. 

GTH IN MICRONS 

445 
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INFRARED CORRELATION CHART Ne. 4 
Prepared from information supplied by Beckman Instruments 

This chart presents some correlations between structure and 
single-bond vibrations for a number of classes of compounds 
having absorption between 1500-650 cm-I. 
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Based on work done by Bellamy. 
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INFRARED CORRELATION CHART No. 4 (Con't.) 

Prepared from information supplied by Beckman Instruments 

This chart presents some correlations between structure and 
single-bond vibrations for a number of classes of compounds 
having absorption between 1500-650 cm'l. 

SI-OÃ‘'- (open-chain) 
st-0-s (cyclic) , 
coÃ§ - h> 
sot- - 

N-c=S 3 M 

c-s 
-s=o 

SP = Sharp 
V =  Vary 

W = Weak 

Based on work done by Bellamy. 
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FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART

Based on evidence compiled by James E. Stewart of Beckman Instruments.
This chart shows the vibrational frequency correlation in the far infrared region.
Because research is continuing in the far infrared region, this chart is not
all-inclusive.
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FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART (Con't.) 

MICRONS 12.5 16 7 25 

Phthalocyanines 
Acetylacetonates 

Oxalato- I 
- ,  - 

Inorganics cyanides 
I I 

carbonyls 1 I I I I 

I I I 

WAVENUMBER (CM-1) 800 600 400 
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CHARACTERISTIC NMR SPECTRAL POSITIONS

FOR HYDROGEN IN ORGANIC STRUCTURES
By permission from Erno Mohacsi, J. of Chemical Education, 41, 38 (1964)

This table is useful for quick qualitative determination of proton spectrum lines by providing
a tabulation of line positions obtained using tetramethylsilane as an internal reference. The
listing has been kept as simple as possible for this purpose. The proton spectrum lines are
arranged according to the chemical shift relative to tetramethylsilane and are given in
values of ^ and <r. The purpose of this table is to supplement tables available in standard
references and to summarize information available 'n the literature.
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MISCIBILITY OF ORGANIC SOLVENT PAIRS

Table A

Doctor J. S. Drury

Industrial and Engineering Chemistry Vol. 44, No. 11, Nov. 1952

(Reprinted by permission)
The classifications were made by shaking together 5 ml. of

each of the solvents listed in a test tube for 1 minute, then
allowing the mixture to settle. If no interfacial meniscus was
observed, the solvent pair was considered miscible. If such a
meniscus was present, the solvent pair was regarded as immis-
cible. The classification of immiscible is a qualitative one since
solvent pairs may exhibit some degree of partial miscibility
while existing as separate phases. Solvent pairs possessing a
pronounced degree of partial miscibility are designated by the
symbol Is.
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Acetone
Acetyl acetone
Adiponitrile
2-Amino-2-methyl-

1-propanol
Benzaldehyde
Benzene
Benzin
Benzonitrile
Benzothiazole
Benzyl alcohol
Benzyl mercaptan
Butyl acetate
Butyl alcohol
n-Butyl ether
Capryl alcohol
Carbon tetrachloride
Diacetone alcohol
Diethanolamine
Diethyl Cellosolve
Diethyl ether
Dimethylaniline
Di-Ar-propylaniline
Ethyl alcohol
Ethyl benzoate
Ethyl isothiocyanate
Ethyl thiocyanate
Ethylene glycol
2-Ethylhexanol
Formamide
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Tri-n-butylamine
Trimethylene glycol
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MISCIBILITY OF ORGANIC SOLVENT 
PAIRS (Continued) 

Tables B and C 
W. M. Jackson and J. S. Drury 

Reprinted from Vol. 51 pp. 1491 to 1493, December 1959. 
Copyright 1959 by the American Chemical Society and reprinted 
by permission of the copyright owner. 

The classifications were made a t  20Â° in the following manner One- 
milliliter portions of each solvent comprising a pair were shaken together for 
approximately a minute If no interfacial meniscus was observed after the 
contents of the tube "ere allowed to settle the solvent pair was considered 
to be miscible, M  If a meniscus was observed without apparent change in 
the volume of either solvent the pair uas  regarded as immiscible, I  This 
classification is a qualitative one since solvent +airs may exhibit various 
degrees of partial miscibility while existing as separate phases If an obvious 
change occurred in the volnmp of each solvent hut a meniscus was present. 
the pair was classified as partially miscible, S The designation R  indicates 
that  the two solvents reacted 

Table B 
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1 Acetone 
2 Isoamyl acetate 
3 n-Amyl cyanide 
4 Benzene 
5 Benzyl ether 
6 2-Bromoethyl acetate 
7 Chloroform 
8 Cinnamaldehyde 
9 Dl-n-amylarnine 

10 Di-ti-butyl carbonate 
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M M M M  
M M M M  
M M M M  
M M M M  
M M M M  
M M M M  
M M M M  

M  M  M  
VI M A t  
M M  M  
M M M  
R R R R  
VI M M  M  
Y M M M  

M  M  M  
R  R  M  

H M M M  

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

a Union Carbide name. 

Diethvlacetic acid 
Diethylenetnamine 
Diethyl formamide 
Dusohutyl ketone 
Dusopropvlamine 
Di-n-propvlamhne 
Ethyl alcohol 
Ethyl benzoate 
Ethyl ether 
Ethyl phenylacetate 
Heptadecanola 
3-Heptanol 
n-Heptyl acetate 
n-Hexyl ether 
Methyl isopropyl keton: 
4-Methyl-n-valenc acid 
0-Phenetidine 
Sulfunc acid Cconcd) 
Tetradecanola 
Tri-n-butyl phosphate 
Tnethylene glycol 
Triethylenetetramine 
2,6,8-Tnmethyl 4- 
nonanone 

M  
A1 
M 
M  
h5 

M 

M  

M  
M  

R  

M  
M  
M 
M  

M 
M  
M  
M 
M  

M 

M  

M  
M  

R  

M  
I  
M  
M  

M  
M 
A5 
M  
M  

M 

M M M M M S  
M  
M  

R  

M  
M  
M  
M  

M 
M 
M 
A5 
A 1  

M ~ M  

M  

M 
M 

I 

M  
S 
M  
M  

M  
A5 
hf 
M 
M 

M 

M 

M 
M  

R  

M  
I 
M  
M  

R 
R 
M  
R 
M 

M 

M  

M  
A1 

R  

M  
M  
R 
M  

M  
M  
M  
M  

R  
M  
M  
M  

I 
R  
M  
M 

M M  
M M M M M ~ M ~ M M M M M M M M  

M 

M 

M 

M M M M M I  
A5 
M  

R 

M  
S 
I 
hf 

A4 

M  
M  

I  

M  
M  
M  
M  

M  
M  
M 
M 

M ' M  
M M W M M M M M . M M M M M M M  

h'f 
M M M M M M M M M M M M M M M  
M M M M M M M M M M M M M M M  
M M M M M M M M M M M R M M M  

M  
M 

M M M M M M M R M M M M M M M  
R  

M M ~ ~ M M M M M V ~ M M M M M A ~  
M 
M  
R  
M  

M  

M 

M 

M 
M  

R 

M  
I  
I 
M  

R 
M 
M  
R  
M  

~ 4  

M 

M  
Af 

R  

M  
M  
R 
M  

R 
M  
M  
M  

M 

M  

R  
R  

R  

M  
M 
M  
I  

R 

M 
R  

M  

M 

.V 

M M  
M  
R  

R  

M  
M  
M 
M  

M 
M 

M  
M  

M 

M 

M 
R 
M 

M  

M 

M  

I  
AT 
M  

R  

M  
M 
R  
M  

M 
M  

R  

M  
I  
M  
M  
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MISCIBILITY OF ORGANIC SOLVENT 
PAIRS (Continued) 

Table C 

Is n 
E 
a 

Â¥ 

Compounds 

a 
0 a 
!3 
0 

1 
2 
3 
4 

5 

6 

1,3-Butylene glycol 
2,3-Butylene glycol 
2-Chloroethanol 
3-Chloro-l,2-pro- 

panediol 
Dibutyl hydrogen 

phosphite 
Diethylene glycol dibutyl 

7 

8 

9 

10 

11 
12 
13 
14 

15 

ether 
Diethylene glycol diethyl 

ether 
Diethylene glycol 

monobutyl ether 
Diethylene glycol 

monoethyl ether 
Diethylene glycol 

monomethyl ether 
Dipropylene glycol 
Ethylene diacetate 
Ethylene glycol 
Ethyl glycol 

ethylbutyl ether 
Ethylene glycol 

monobutvl ether 
16 

17 

Ethylene 
monoethyl ether 

Ethylene glycol 
monomethvl ether 

18 

19 
20 
21 
22 
23 
24 

2 

!^I 

VI 

M 

VII 

\l 

H I  
H I  

H 

Ethylene glycol 
monophenyl ether 

Glycerol 
1,2-Propanediol 
1,3-Propanediol 
Triethylene glycol 
Triethyl phosphate 
Trimethvlene 

w Â¥ 
>1 

G ^ 
5 < 

VI 
V l  

VI 

H 

A 

A 

w 
4 a 4 

s a 
0>>>, 

0 
< Â  

VIMM 
M 

1M 

VIMM 

VIMM 

VIMM 

VIMM 

VIMM 

VIMM 
VIMM 
VIMM 

VIMM 

M M M  

M M M  

hf 

H M M  
I  

H M M  

k I M M  

M M  

7 

2 
s 
2 

<a 

I  
S 
M 

I  

VIM 

VIM 

VIM 

VIM 

h4 

VIM 
MM 
H M  

I  

VIM 

H M  

A M  

dU 

A M  
I  
I  
I  
s 

A M  

A M  

0 E 

2 
3 
3 
; a 
VI 
^I 

M 

A  

>I 

,I 

/I 

0 

M M  
M M  

M 

M 

M 

M 

w 
2 
a Â¥ 

5 
E 
4 e 
M 

M 

M 

I  

1M 

I  

I 
hI 

b c 
4 

g 

: 
! 
Vl 

VI 

VI 

A  

- 

13 
'3 

3 
'$ 

Â¥ < 
Q 
M 
hl 
h1 

VIM 

H M  

M 

VIM 

A M  

hI 

AM 
AU 
AM 

hl  

M 

M 

5 M  

M 

1M 
I  
M 
M 
M 

/ I M  

fIM 

5 
E 
E 

M I  
M I  

M I  

H I  

5 1  
b 1 1  
H I  
5 1  

S w 2 z  
& g g  

2 
a u a  

M 

VIMM 

M 

VIMM 

VIMM 

M M  

VIMM 

VIMM 
VIMM 
VIMM 

S 

VIMM 

H M M  

M M  

A M M  

A M M  
I  
M M  
M M  
M M  

A M M  

l I M M  1 chlorohydrin 
e Union Carbide name. 

.! 
'3 a d z  - 

S % Â ¥  - 2 3  i f^ 
a 2  

VIM 

VIM 

VIM 

\ I M  

VIM 

H M  

H M  
VIM 
VIM 

A M  

A M  

A M  

A M  

Anf 

H M  

d M  

M 
M 
M 
M 

M 

hf 

M 

M 

hI 

h l  

M 
hI 
hf 
M 

M 

M 

M 

M 

M 
M 
hI 
M 
M 
M 

M 
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EMERGENT STEM CORRECTION FOR
LIQUID-IN-GLASS THERMOMETERS

Accurate thermometers are calibrated with the entire stem immersed in the bath which determines
the temperature of the thermometer bulb. However, for reasons of convenience it is common
practice when using a thermometer to permit its stem to extend out of the apparatus. Under these
conditions both the stem and the mercury in the exposed stem are at a temperature different from
that of the bulb. This introduces an error into the observed temperature. Since the coefficient
of thermal expansion of glass is less than that of mercury, the observed temperature will be less
than the true temperature if the bulb is hotter than the stem and greater than the true tem-
perature, providing the thermal gradient is reversed. For exact work the magnitude of this
error can only be determined by experiment. However, for most purposes it is sufficiently accurate
to apply the following equation which takes into account the difference of the thermal expansion
of glass and mercury:

Tc = T0 + F x L(T0 - Tm)

Where Tc = corrected temperature
TO = observed temperature
Tm = mean temperature of exposed stem. The mean temperature of the exposed stem

may be determined by fastening the bulb of a second thermometer against the mid-
point of the exposed liquid column.

L = the length of the exposed column in degrees above the surface of the substance
whose temperature is being determined.

F = correction factor. For approximate work and when the liquid in the thermometer is
mercury a value for F of 0.00016 is generally used. For more accurate work
with mercury filled thermometers values as given in the following table are used.
For thermometers filled with organic liquids it is customary to use 0.001 for the
value of F.

Values of F for various glasses

Tm°C.

50
150
250
350

Corning
0041

0.000157
0.000159
0.000163
0.000168

Corning
8800

0.000166
0.000167
0.000168
0.000173

Corning
8810

0.000156
0.000157
0.000161
0.000166

Jena
16 III

0.000158
0.000158
0.000161

Jena
59 III

0.000164
0.000165
0.000170
0.000177
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CORRECTION OF BOILING POINTS TO STANDARD PRESSURE

BY H. B. MASS AND R. F. NEWTON

This correction may be made by using the equation:

(273.1 + 0(2.8808 - log/>) ...
A; = — (1)

</> + .15(2.8808 - log/?)

where Ar = degrees C to be added to the observed boiling point.
t = the observed boiling point.

log/) = the logarithm of the observed pressure in millimeters of mercury.
<j> = the entropy of vaporization at 760mm.

The value of </> may be estimated from the graph and the table. Substances not included in
the table may be classified by grouping them with compounds which bear a close physical or
structural resemblance to them.

Example 1. Benzene boils at 20°C. at 75 mm pressure. What is its normal boiling point?
We do not find benzene in the table but we find hydrocarbons in group 2, and a group 2 compound
with a boiling point of 20° has a <p of 4.6.

Substituting in the equation

_ (273.1 + 20) (2.8808 - 1.8751) =

' ~ 4.60 + .15(2.8808 - 1.8751)

Adding this to 20° gives 82° as a first approximation.
The graph shows that the <j> for a compound of group 2 boiling at 82° is 4.72 instead of 4.60

which we originally used. Since <j> is in the denominator, this increase will lower our At by
the ratio, 4.60/4.72, or the corrected At is 62 x 4.60/4.72 = 60.4. Adding At to /, gives 80.4° as
a second approximation.

The formula can best be used in a slightly different form when the reverse calculation is desired,
i.e., when one calculates the vapor pressure at a given temperature, lower than the normal
boiling point.

273.1 + - .15A,

Example 2. Alcohol boils at 78.4°C. What is its vapor pressure at 20°C.? Substituting in
equation 2:

2.8808 - log,, , 6'06 x 58'4 - 1.245
293.1 - (.15 x 58.4)

log/7 = 2.8808 - 1.245 = 1,6358

p = 43.2 mm.

Here no second approximation is necessary, since the correct value of </> was taken immediately,
the normal boiling point having been known.

Compound

Acetaldehyde
Acetic acid
Acetic anhydride
Acetone
Acetophenone
Amines
/2-Amyl alcohol
Anthracene
Anthraquinone
Benzaldehyde
Benzoicacid . . .
Benzonitrile
Benzophenone

Group

3
4
6
3
4
3
8
1
1
2
5
2
2

Compound

Benzyl alcohol
Butylethylene
Butyric acid
Camphor
Carbon monoxide
Carbon oxysulfide
Carbon suboxide
Carbon sulfoselenide
m.p Chloroanilines
Chlorinated derivatives

o m.p. Cresols
Cyanogen

Group

5
1
7
2
I
2
2
2
3

. . Same group
though Cl wa

4
4

as
s H
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CORRECTION OF BOILING POINTS (Continued) 

Compound Group Compound Group 

Cyanogen chloride.. ......... 
Dibenzyl ketone ............. 
Dimethyl amine ............. 
Dimethyl oxalate ............ 
Dimethyl silicane ............ 
Esters ........................ 
Ethanol ...................... 
Ethers ........................ 
Ethylamine .................. 
Ethylene glycol .............. 
Ethylene oxide.. ............. 
Formic acid.. ................ 
Glycol diacetate ............. 
Halogen derivatives ......... 

Heptylic acid.. ............... 
Hydrocarbons ............... 
Hydrogen cyanide.. ......... 
IsoarnyI alcohol.. ............ 
Isobutyl alcohol ............. 
Isobutyric acid.. ............. 
Isocaproic acid .............. 
Methane ..................... 
Methanol .................... 
Methyl amine ................ 

3 
2 
4 
4 
2 
3 
8 
2 
4 
7 
3 
3 
4 

Same group as 
though halogen 
were hydrogen. 

7 

........... Methyl benzoate.. 
................ Methyl ether. 

........... Methyl ethyl ether 
......... Methyl ethyl ketone 

Methyl fluoride .............. 
Methyl forrnate.. ............ 
Methyl salicylate ............ 
Methyl silicane .............. 

............... a,(3 Naphthols 
Nitrobenzene ................ 
Nitromethane. ............... 

........ 0.m.p. Nitrotoluenes 
..... 0.m.p. Nitrotoluidines.. 

Phenanthrene ................ 
Phenol ....................... 
Phosgene. .................... 

.......... Phthalic anhydride 
............... Propionic acid 

n-Propyl alcohol.. ........... 
Quinoline .................... 

..................... Sulfides.. 
.......... Tetranitrornethane 
.......... Trichloroethylene.. 

Valeric acid .................. 
Water ........................ 

BOILING POINT AT STANDARD PRESSURE 
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MOLECULAR ELEVATION OF THE BOILING POINT
(Most values from Hoyt, C.S. and Fink, C.K., Journal of Physical Chemistry, Vol. 41, No. 3., March, 1937.)
Molecular elevation of the boiling point showing the elevation of the boiling point in degrees C due to the

addition of one gram molecular weight of the dissolved substance to 1000 grams of any one of the solvents
below. The correction in the last column gives the number of degrees to be subtracted for each mm. of differ-
ence between the barometric reading and 760 mm.

Solvent

Acetic acid
Acetone
Aniline •
Benzene
Bromobenzene •
Carbon bisulfide
Carbon tetrachloride
Chloroform •
Cyclohexane •
Ethanol (ethyl alcohol)
Ethyl acetate
Ethyl ether
n-Hexane •
Methanol (methyl alcohol)
Methyl acetate •
Nitrobenzene . .
w-Octane . .
Phenol
Toluene
Water

KB

3.07
1.71
3 52
2.53
626
2 34
503
3.63
2.79
1.22
2.77
2.02
2.75
0.83
2.15
5.24
4.02
3.56
3.33
0.512

Barometric Correction
per mm.

0.0008
0.0004
0.0009
0.0007
0.0016
0.0006
00013
0.0009
0.0007
0.0003
0.0007
0.0005
0.0007
0.0002
0.0005
0.0013
0.0010
0.0009
0.0008
0.0001

MOLECULAR DEPRESSION OF THE FREEZING POINT
Showing the depression of the freezing point due to the addition of one gram molecular weight of solute, for

various solvents.

Solvent

Acetic acid

Acetophenone

Aniline

Anthracene

Anthraquinone

Benzene

Benzoic acid

Benzophenone

rf-Bromocamphor

Bromoform

tert-Butyl alcohol

Camphor

Carbazole
Carbon disulfide

Carbon tetrachloride

Chloroform

Cyclohexane

Dicyclohexyl

m-Dinitrobenzene

Diphenyl

Depression for one gram
molecular weight dissolved

in 1000 grams,
°C

3.90

5.65
5.87

14.65

14.80
4.90-5.23

7.85-8.79

9.88

11.87

14.25

12.80

49.80

12.30

3.83

29.8-34.8

4.67-4.90

20.0-20.30

14.50
10.60

8.00-8.35

Solvent

Diphenyamine

Diphenyl ether

Ethylene dibromide

Ethyl ether

Formic acid

Hexachlorobenzene
Menthol

Naphthalene
0-Naphthol

Nitrobenzene

Phenenthrene

Phenol

Phenylhydrazine

Pyridine

Stearic acid

Triphenylmethane

Urethane

Water

/>-Xylene

Depression for one
gram molecular
weight dissolved

in 1000 grams, °C

8.60

8.00

11.80

11.79

2.77-2.80
20.75
12.4

6.90-7.10

11.25

6.89-7.10

12.0
7.20-7.50

5.86

4.97

4.50

12.45

5.00-5.14

1.85-1.87

4.30
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CARBOHYDRATES

These data for carbohydrates were compiled originally for the Biology Data Book by M L Wolfram,
G G MaherandR G Pagnucco (1964) Data are reproduced hereby permission of the copyright owners
of the above publication, the Federation of American Societies for Experimental Biology, Washington,
D C pp 351-359

All data are for crystalline substances, unless otherwise specified Selection of substances was restricted
to natural carbohydrates found free (or in chemical combination and released on hydrolysis) and to
biological oxidation products of the natural carbohydrates The nomenclature conforms with that of the
British-American report as published m the Journal of Organic Chemistry, 28 281 (1963) Substances
have been arranged alphabetically under the name of the parent sugar within groups formulated accord-
ing to increasing carbon content (excluding carbon in substltuents), with synonymous common names in
parentheses Melting Point: bp = boiling point, d = decomposes, s = sinters Specific Rotation
was determined in water at concentrations of 1-5 g per 100 ml of solution and at 20°-25°C, unless other-
wise specified, other temperatures or wavelengths are shown in brackets c = grams solute per 100 ml
of solution

Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES

Substance (Synonym)

(A)

1
2

3

4
5
6
7
8
9

10

11

12

13
14
15

16
17
18
19
20

21

22
23
24
25
26
27

28

Chemical
Formula

(B)

Melting Point
°C

(C)

Specific Rotation
[«]D

(D)

Aldoses

o-Glyceraldehyde
D-Glyceraldehyde, 3-deoxy-3,3-C-bis-

(hydroxymethyl)- (Cordycepose)
D-GIyceraldehyde, 3,3-bis(C-hydroxy-

methyl)- (Apiose)
/3-D-Arabmose
o-Arabinose, 2-0-methyl-
a-L-Arabinose
0-L-Arabmose
DL-Arabmose
a- L-Lyxose
L-Lyxose, 5-deoxy-3-C-formyl-

(Streptose)
L-Lyxose, 3-C-formyl- (Hydroxy-

streptose)
Pentose, 4,5-anhydro-5-deoxy-n-

erythro-
Pentose, 2-deoxy-D-erythro-
D-Ribose
D-Ribose, 2-C-hydroxymethyl-

(Hamamelose)
a-D-Xylose
D-Xylose, 5-deoxy-
0-D-Xylose, 2-0-methyl-
a-D-Xylose, 3-0-methyl-
D-Allose, 6-deoxy-

D- Allose, 6-deoxy-2, 3-di-O-methyl-
(Mycmose)

Amicetose (a tndeoxy hexose)
Antiarose
o-D-Galactose
/3-D-Galactose
D-Galactose, 3,6-anhydro-
a-n-Galactose, 6-deoxy- (D-Fucose,

Rhodeose)
D-Galactose, 6-deoxy-3-0-methyl-

(Digitalose)

C3H603

CsHioO(

CsH]oO5

CsHmOs
CsH^Os
CsHioOj
CsHnjOs
CSH100S

CsHuiOj
CfiHioOs

CeHioOe

C6H803

CsHioO4

CsHnjOs
C6Hi2O6

CjHioOs
C6Hio04

C6Hi2O5

CsHijOs
CjH^Os

C8H1606

CeHizOs
C6H1206

C6H!206

CeH^Oe
CeHioOs
C6H12O0

C7HU05

155
Syrup
158 amorphous
160
163 5-164 5
105

96-98
87

145

137-138
95
140-143
146-148
102-106

Oil, b p 65-70

167
143-145

140-145

106>, 119Z

+ 13 5 + 0 5 (syrup)
-26 (c06, C2H6OH

+5 6 (c 10) [15°] syrup

-175-* -103
-102
+554-» +105
+ 190 6 -> +1045
None
+58^ +135

-91 -> -58
-231-^ -237
-7 1 [X578]

+936-» +188
+ 16
-21 -> +34
+45 -» +19
+ 1 6 [18°] (c06)
-47-* 0
-46 -> -29

+28 6 (CHCl,)
Levo
+ 1507^ +802
+528-> +802
+21 3 [10°]
+ 127-» +763 (clO)

+ 106
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CARBOHYDRATES (Continued)  
P a r t  I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued)  

- 

Chemical Melting Point Specific Rotation 
Substance (Synonym) 1 Formula 1 OC 

Aldoses (Con t) 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 

46 

47 
48 
49 

50 
51 
52 

53 

54 

55 

56 

57 

58 

59 

60 

61 
62 

63 

131-132 

144-147 
122-123 

145 
149-150 

143-144, 163 
146, 83 (H.0) 
148-150 
135 
85-86, 121 
Amorphous 
139-140 

116 

173-174 

162-167 
141-143 
126-129 

148 

62-63 

90-92 

103-106 

78-85 

110 

93 

96-99 

96-98 

D-Galactose, 6-deoxy-4-0-methyl- 
D-Galactose, 6-deoxy-2,3-dl-0-methyl- 
a-D-Galactose, 3-0-methyl- 
a-D-Galactose, 6-0-methyl- 
L-Galactose 
a-L-Galactose, 3,Ganhydro- 
a-L-Galactose, 6-deoxy- (L-Fucose) 
L-Galactose, 6-deoxy-2-0-methyl- 
kGalactose, &sulfate 
DL-Galactose 
a-D-Glucose 
fl-D-Glucose 
D-Glucose, 6-acetate 
D-Glucose, 2,3-dl-0-methyl- 
D-Glucose, 6-0-benzoyl- (Vaccinm) 
a-D-Glucose, 6-deoxy- (Chinovose, 

Epirhamnose, Glucomethylose, 
Isorhamnose, Isorhodeose Quino- 
vose) 

a-D-Glucose, 6-deoxy-3-0-methyl- 
(D-Thevetose) 

D-Glucose, 6-sulfonic acid, 6-deoxy- 
(6-Sulfoquinovose) 

D-Glucose, 3-0-methyl- 
a-L-Glucose 
D-Glucose, 6-deoxy-3-0-methyl- 

(L-Thevetose) 
D-Gulose, 6-deoxy- 
Hexose, 2-deoxy-D-arabzno-4 
Hexose, 2,6-dideoxy-3-0-methyl-D- 

arabzno- (D-Oleandrose) 
Hexose, 3,6-dideoxy-n-arabzno- 

(Tyvelose) 
Hexose, 2,6-dideoxy-3-0-methyl-L- 

arabzno- (L-Oleandrose) 
Hexose, 3,6-dideoxy-L-arabzno- 

(Ascarylose) 
Hexose, 2,6-dideoxy-3-0-methyl-D- 

lyxo- (Digmose) 
Hexose, 2,6-dideoxy-~lyxo- (L-Fucose, 

2-deoxy-) 
Hexose, 2,6-dideoxy-3-0-methyl-L- 

lyxo- 
Hexose, 2,6-dideoxy-D-rzbo- (Digi- 

toxose, D-Altrose, 2,6-dideoxy-) 
Hexose, 2,6-dideoxl-3-0-methyl-D-rzbo- 

(Cy marose) 
Hexose, 3,6-dideoxy-D-nbo- (Paratose) 
Hexose, 4,6-dideoxy-3-0-methyl-D- 

rtbo- (D-Gulose, 4,6-dideoxy-3-0- 
methyl-, Chalcose) 

Hexose, 2,6-dideoxy-D-xi/lo- (Boivi- 
nose) 

+82 
+73 
+ I 5 0 6 4  + l o 8 6  
+117+ +77 3 
See D-Galactose 
-39 4-> -25 2 
-124 1 4  -764  
-75 Â 4 (c 0 5) 
-47 (c 0 2) (Na salt) 
None (racemic) 
+112+ +52 7 
+ 1 8 7 +  +527  
+48 
+50 
+48 (CzHsOH) 
+73 3 + +29 7 (c 8) 
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CARBOHYDRATES (Continued)  
P a r t  I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued)  

Chemical Melting Point Specific Rotation 
Substance (Synonym) 1 Formula 1 OC 

64 

65 

66 

67 

68 

1 Acovenose) 

Hexose, 2,6-dideoxy-3-0-methyl-D- 
x ylo- (Sarmentose) 

Hexose, 3,6-dideoxy-D-xy10- (Abe- 
quose) 

Hexose, 2,6-dideoxy-3-C-methyl-L-xylo. 
(Mycarose) 

Hexose, 2,6-dideoxy-3-C-methyl-3-0- 
methyl-L-xylo- (Cladinose) 

Hexose, 3,6-dideoxy-L-xylo- (Colitose) 

69 
70 
71 
72 
73 
74 

75 
76 
77 

78 
79 

80 
81 
82 
83 
84 

~ - 1 d o s e ~  
L-Idose, 1,6-anhydro- 
a-D-Mann0~e 
p-D-Mannose 
D-Mannose, 6-deoxy- (D-Rhamnose) 
a-L-Mannose, 6-deoxy-monohydrate 

(L-Rhamnose) 
6-L-Mannose, 6-deoxy- 
L-Mannose, 6-deoxy-2-0-methyl- 
L-Mannose, 6-deoxy-3-0-methyl- 

(L-Acofriose) 
L-Mannose, 6-deoxy-2,4-dl-0-methyl- 
L-Mannose, 6-deoxy-5-C-methyl-4-0- 

methyl-(Noviose) 
Rhodinose (a 2,3,6-trideoxyhexose) 
D-Talose 
D-Talose, 6-deoxy- (D-Talomethylose) 
L-Talose, 6-deoxy- (L-Talomethylose) 
L-Talose, 6-deoxy-2-0-methyl- (L- 

Aldoses (Con't) 

85 
86 
87 

Heptose, D-glycero-D-galacto- 
Heptose, D-glycero-D-manno- 
Heptose, D-glycero-L-manno- 

Ketoses 

88 
89 

90 

91 
92 
93 
94 

95 

96 

97 
98 
99 

oil, b p 120-132 
(0 25 mm) 

Dihydroxyacetone 
Tetrulose, L-glycero-"L-Erythrulose, 

Ketoerythritol, L-Threulose) 
Pentulose, D-erythro- (Adonose, D- 

Ribulose) 
Pentulose, v-erythro- (L-Ribulose) 
Pentulose, D-ihreo- (D-Xylulose) 
Pentulose, 5-deoxy-D-lhreo- 
Pentulose, L-threo- (L-Xylulose, L- 

Lyxulose, Xyloketose) 
Hexulose, (3-D-arabzno- ( ~ - D - F T u c ~ o s ~ ,  

Levulose) 
Hexulose, 6-deoxy-D-arabano- (D- 

Rhamnulose) 
Hexulose, n-lyxo- (D-Tagatose) 
5-Hexulose, D-lyxo 
Hexulose, 6-deoxy-L-iyxo- (L-Fuculose) 

None 
+12 

+ 16 6 [27"1 

-16 6 
- 33 
-5 Â 1 (CHaOH) 
+33 1 

- 1 3 3 5 4  -92 

-13 + 2 

+2 7 + -4, -5 
-86 6 
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CARBOHYDRATES (Continued)  
Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued)  

I I I 

Chemical Melting Point Specific Rotation 
Substance (Synonym) 1 Formula 1 OC 

Ketoses (Con't) 

C6Hi206  Amorphous 
CeH12Oe 159-161 
CsHnOs 88 
C7Hl4o7  Amorphous 

100 
101 
102 
103 

104 

105 
106 
107 

108 
109 
110 

' Original melting point. Melting point after four-months' storage a As a methyl glycoside cyclo- 
hexylamine salt. Included because of speculations concerning it in biological processes. Either D-idose 
or L-altrose is in the polysaccharide varianose. 6 Early literature refers to this as D-erythrose. The .$H20 
and -2H.O forms also exist. 

Hexulose, D-nbo- (D-Psicose) 
Hexulose, L-xylo- (L-Sorbose) 
Hexulose, 6-deoxy-L-xylo- 
Heptulose, D - U ~ I -  (Sedoheptulose , 

Sedoheptose) 
Heptulose-hemihydrate, L-galacto- 

(Perseulose) 
Heptulose, L-gulo- 
Heptulose, D-zdo- 
Heptulose, D-manno- (Mannoketo- 

heptose, D-Mannotagatoheptose) 
Heptulose, D-&lo- 
Octulose, D-glycero-L-galacto- 
Octulose, D-glycero-D-manno- 

P a r t  11. NATURAL MONOSACCHARIDES: AMINO SUGARS 

Chemical Melting Point Specific Rotation 
Substance (Synonym) 1 Formula 1 OC 

1 
2 

3 

4 

D-Ribose, 3-amino-3-deoxy- 
D-Galactose, 2-amino-2-deoxy- (Galac 

tosamine; Chondrosamine) 
a-L-Galactose, 2-amino-2,6-dideoxy- 

(L-Fuwsamine) 
a-D-Glucose, 2-amino-2-deoxy- (Glu- 

cosamine; Chitosamine) 
5 
6 

7 

Aldosamines 

18-D-Glucose, 2-amino-2-deoxy- 
D-Glucose, 3-amino-3-deoxy- (Kanos- 

amine) 
D-Glucose, 6-amino-6-deoxy- 

8 

9 

10 

11 
12 

13 

-24 6 (hydrochlor~de) 
+I21 4 +80 (hydro- 
chloride) 

-119 4 -92 [27'] 
(hydrochloride) 

+ loo+ +47.5 

D-Glucose, 2,6-diamino-2,6-dideoxy- 
(Neosamine C) 

D-Glucose, 3,6-dideoxy-3-dimethyl- 
ammo- (Mycaminose) 

D-Glucose, 4,6-dideoxy-4-dimethyl- 
amino- 

L-Glucose, 2-deoxy-2-methylamino- 
D-Gulose, 2-amino-l,6-anhydro-2- 

deoxy- 
D-Gulose, 2-amino-2-deoxy- 

+23 -> +50.1 (hydro- 
chloride) 

+61.5 (dihydrochlo- 
ride) 

+31 (hydrochloride) 

-1-45.5 (hydrochloride) 

- 64 
4-41 Â 2 (hydrochio- 
ride) 
t5 .6  -> -18.7 (hydro- 
chloride) 
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CARBOHYDRATES (Continued)  
P a r t  11. NATURAL MONOSACCHARIDES: AMINO SUGARS (Cont inued)  

Chemical Melting Point Specific Rotation 
Substance (Synonym) 1 Formula 1 OC 1 b'b 

1 Aldosamines (Con't) 

4-49 5 (c 10) (hydro- 
chloride) 

14 

15 

16 

17 

18 

19 

20 

21 

22 

+17 5 (c 0 9 (hydro- 
chloride) 

-4 3 (c 9) (hydro- 
chloride) 
- 11 5 (hydrochloride) 

Hexose, 3,4,6-trideoxy-3-dimethyl- 
amino-D-x ylo- (Desosamine, Picro- 
cine) 

Hexose, a 4-acetamido-2-amino-2,4,6- 
trideoxy- 

Hexose, an amino-deoxy-3-0-carboxy- 
ethyl- 

Hexose, a 2,6-diamino-2,6-dideoxy- 
(Neosarnine B, Paramose) 

Hexose, a 3-dimethylamino-2,3,6- 
trideoxy- (Rhodosamine) 

D-Mannose, 2-amino-2-deoxy- (Man- 
nosamine) 

D-Mannose, 3-amino-3,6-dideoxy- 
(Mycosamine) 

~ T a l o s e ,  2-amino-2-deoxy- (Talos- 
amine) 

L-Talose, 2-amino-2,6-dideoxy- (Pneu- 
mosamine) 

+34-+ - 5 7  ( c 0 9 )  
(hydrochloride) 

+6 9 -+ +10 4 (hydro- 
chloride) 

Ketosarnines 

P a r t  111. NATURAL ALDITOLS AND INOSITOLS (wi th  Inososes a n d  Inosamines)  

23 

24 

25 
26 

Chemical Melting Point 
Substance (Synonym) 

Specific Rotation 1 Formula 1 OC 

Pentulose, 1-(0-carboxyani1ino)-1- 
deoxy-D-erythro- 

Hexulose, I-(o-carboxyani1ino)-I- 
deoxy-D-arabino- 

Hexulose, 5-amino-5-deoxy-L-xylo- 
Hexulose, 6-deoxy-&(A^-methyl- 

acetamido)-L-xylo- 

Alditols 

20 
Oil, b p 188-189 
118-120 
25, 34 

19 

7 6 
103 

101-102 

102 
186-188 

1 
2 
3 
4 

5 
6 
7 
8 

None 
None (racemic) 
None (meso) 
None (meso) 

Glycerol 
Glycerol, 1-deoxy- (1,2-Propane-diol)l 
Erythritol 
Erythritol, 1.4-dideoxy- (2,3-Butylene- 

glycol) 
D-Threitol, 1,4-dideoxy- 
L-Threitol, 1,4dideoxy- 
DbThreitol, 1,4-dideoxy- 
D-Arabinitol 

-13 0 
+10 2 
None (racemic) 
+7 82 (c 8, borax 
solution) 

-32 (C 0 4, 5% 
molybdate) 

None (meso) 
None (meso) 

10 Ribitol (Adomitol) 
11 Galactitol (Dulcitol) 
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CARBOHYDRATES (Continued)  
Part 111. NATURAL ALDITOLS AND INOSITOLS 

( w i t h  Inososes a n d  Inosamines)  (Cont inued)  
I 

Chemical Melting Point Specific Rotation 
Substance (Synonym) 1 Formula 1 'C 

Alditols (Con't) 

12 
13 
14 
15 
16 
17 

18 

19 

20 

Inositols 

D-Glucitol (Sorbitol) 
D-Glucitol, 1,5-anhydro- (Polygalitol) 
L-Iditol 
D-Mannitol 
~ M a n n i t o l ,  1,5-anhydro- (Styracitol) 
Heptitol, D-glycero-D-galucto- (Heptitol, 

L-glycero-D-manno-; Perseitol) 
Heptitol, D-glycero-D-gluco- (Heptitol, 

L-glyCeTo-D-i~b-; fi-Sedoheptitol) 
Heptitol, v-glycero-D-manno- (Heptitol, 

D-giycero-D-tab-; Volemitol) 
octitol, D-erythro-v-gahcto- 

21 
22 

23 

24 

25 

26 

27 

28 
29 
30 
31 
32 

33 
34 
35 
36 
37 

38 

39 

40 

41 

42 
43 

4-46 (5% NH4 molyb- 
date) 

+2.65 

Betitol (a dideoxy inositol) 
Bioinosose (scyllo-Inosose; myo- 

Inosose-2, a deoxy keto inositol) 
h-Bornesitol (a myo-inositol mono- 

methyl ether) 
1-Bornesitol (a myo-inositol mono- 

methyl ether) 
Conduritol (a 2,3-dehydro-2,3-di- 

deoxyinositol) 
Cordycepic acid (a tetrahydroxycyclo- 

hexanecarboxylic acid)Â 
Dambonitol (a myo-inositol dimethyl 

ether) 
DL-Inositol 
d-Inositol 
Mnositol 
Laminitol (a C-methyl myo-inositol) 
Liriodendritol (a myo-inositol dimethyl 

ether) 
muco-Inositol monomethyl ether 
myo-Inositol (meso-Inositol) 
d-myo-Inosose-1 (a deoxy keto inositol) 
Mytilitol (a C-methyl scyllo-inositol) 
neo-Inosamine-2 (a deoxy amino 

inositol) 
d-Ononitol (a myo-inositol mono- 

methyl ether) 
h-Pinitol (a dextro-inositol monomethyl 

ether) 
1-Pinitol (a lwo-inositol monomethyl 

ether) 
1-Quebrachitol (a lwo-inositol mono- 

methyl ether) 
d-Quercitol (a deoxy dextro-inositol) 
d-Quinic acid (a trideoxy carboxy 

deztro-inositol) 

169-170 -11 (5% NH4 
molybdate) 

None (meso) 

None (rneso) 

None (meso) 

None (racemic) 
+ 60 
- 65 
-3 
- 25 

. . 
None (meso) 
+19.6 
None (meso) 
None (meso) 
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CARBOHYDRATES (Continued)  
P a r t  111. NATURAL ALDITOLS AND INOSITOLS 

(wi th  Inososes a n d  Inosamines)  (Continued)  

Chemical Melting Point Specific Rotation 
Substance (Synonym) 1 Formula 1 OC 1  ID 

44 1-Quinic acid (a trideoxy carboxy levo- 
inositol) 

45 Quinic acid, 5-dehydro- 
46 Scyllitol (scyllo-Inositol; Cocositol) 
47 Sequoyitol (a myo-inositol monomethyl 

ether) 
48 Shikimic acid (a 3,4anhydro-quinic 

acid) 
49 Shikimic acid, 5-dehydro- 
50 Streptamine (2,4-diaminodideoxy- 

scyllitol) 
51 Streptarnine, 2-deoxy- 
52 Streptadine (l,3-Dideoxy-1,Sdiguani- 

dino-scyllitol) 
53 Viburnitol (a deoxy levo-inosito1)a 

Inositols (Con't) 

-82.4 [28'] 
None (meso) 
None (meso) 

-57.5 128'1 (EtOH) 
None (meso) 

None (meso) 
None (meso) 

The l-phosphate ester of this diol is said to occur in brain tissue and sea-urchin eggs. Strong evi- 
dence that cordycepic acid is really D-mannitol. 3 Not an enantiomorph of d-quercitol; other isomeric 
relationship is involved. 

P a r t  IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS 
I 1 I 

Chemical Melting Point Specific Rotation 
Substance (Synonym) 1 Formula 1 OC 1 [ a h  

1 
2 
3 
4 

D-Glyceric acid 
L-Glyceric acid 
D-Arabinonic acid 
L-Arabinonic acid 

5 
6 
7 
8 
9 

Aldonic Acids 

C3H604 Gum 
CaH6O4 Gum 
CsHioOe 114-116 
CsHloOe 118-119 
CsHgOs 97-99 
CsHioOe 112-113 
CsHioOe . . . . . . . . . . . . . . . . .  
CsHloOs . . . . . . . . . . . . . . . . .  
CeHizO7 . . . . . . . . . . . . . . . . .  

L-Arabinonic-l,4-lactone 
D-Ribonic acid 
D-Xylonfic acid 
L-Xylonic acid 
D-Altronic acid 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

122 
130-132 (110-112 s.) 
Exists only in soh .  
93-95 
. . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  

169 
108- 109 
. . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  

D-Galactonic acid 
D-Gluconic acid 
L-Gulonic acid 
Hexsonic acid, 2-deoxy-D-arabino- 
2-Hexulosonic acid, D-arabino- 
2-Hexulosonic acid, 3-deoxy-D-erythro- 
2-Hexulosonic acid, D-lyzo- 
5-Hexulosonic acid, D-arabino- 
5-Hexulosonic acid, D-xylo- 
D-Mannonic acid 
D-Gluconic acid, 0-(3-D-galactopyrano- 

syl- (1 + 4)- (Lactobionic acid) 

Dextro 
Levo 
+10.5 (c 6) 
-9.6+ -41.7' 
- 72 
- 17.0 
-2.9 -> +20.11 
-91.8' 
+11.5-+ +24.8I 
(Ca salt, N HCI) 
- 11.2 -> +57.6' 
-6.7 -> +ll .gl  
[ca. 0Â° 
+68 (lactone) 
-81.7 (Na salt) 
-29.2 (c 6, Ca salt) 
-5 
. . . . . . . . . . . . . . . . . . .  
-14.5 
- 15.6 
+25.1 (Ca salt) 
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CARBOHYDRATES (Continued)  
P a r t  IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS (Cont inued)  

Substance (Synonym) 
Chemical Melting Point Specific Rotation 1 Formula 1 "C 

I Uronic ~ c i d s  

21 
22 +27 -> +55 6 

+ 9 7 9 - +  +509  
+84 5 (pH 2 HC1) 
+11 7 4  +36.3 
4-55 
+ 6 

L-Lyxuronic acid 
fl-D-Galacturonic acid 

23 
24 
25 
26 
27 
28 
29 
30 
31 

1 Aldaric Acids 

a-D-Galacturonic acid-monohydrate 
D-Galacturonic acid, 2-amino-2-deoxy- 
8-D-Glucuronic acid 
D-Glucuronic acid, 2-amino-2-deoxy- 
D-Glucuronic acid, 3-0-methyl- 
L-Guluronic acid 
L-Iduronic acid 
8-D-Mannuronic acid 
a-D-Mannuronic acid-monohydrate 

32 
33 
34 

Equilibrates with the lactone. 

- 15 
+15 115'1 
-2 3 (c 8.4) 

D-Tartaric acid 
 tartaric acid 
L-Malic acid 

CiHtOt 
CiHiOt 
C4HtOs 

170 
170 
100 
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FATS AND OILS
These data for fats and oils were compiled originally for the Biology Data Book by H. J. Hanvood, and

R. P. Geyer. 1964. Data are reproduced here by permission of the copyright owners of the above publi-
cation, the Federation of American Societies for Experimental Biology, Washington, D C. pp. 38(5-382.

Values are typical rather than average, and frequently were derived from specific analyses for particular
samples (especially the constituent fatty acids). Extreme variations may occur, depending on a number

Fat or Oil

(A)

1

2
3
4
5
6

7
8
9

10

11
12
13

14

15
16
17

IS
19
20
21

22
23
24
25
26
27
2S
29
30
31
32
33
34
35
30
37

Land Animals
Butterfat

Depot fat
Lard oil
Neat's-foot oil
Tallow, beef
Tallow, mutton

Marine Animals
Cod-liver oil
Herring oil
Menhaden oil

Sardine oil

Sperm oil, body
Sperm oil, head
Whale oil

Plants
Babassu oil

Castor oil
Cocoa butter
Coconut oil

Corn oil
Cotton seed oil
Linseed oil
Mustard oil

Neein oil
Xiger-seed oil
Oiticica oil
Olive oil
Palm oil
Palm-kernel oil
Peanut oil
Perilla oil
Poppy-seed oil
Hapeseed oil
Salllowcr oil
Ses>anie oil
Soybean oil
Sunflower-seed oil
Tung oil
Wheat-germ oil

Source

(B)

Bos taunts

Homo sapiens
Si<s scrofa
B. taunts
B. taunts
Ovis anes

Gadus morhita
Chtpea harengus
Brevoortia tyrannus

Sardinops caentlea

Physeter macrocephahts
P. macrocephalits
Balaena nu/sticetus

Atta/ea funifria

Kiciniis coiiiiin/nix
Tlteoliioina cacao
Tocos nitcifeia

Zea mai/s
Gossypnun hiisiitmn
Linn HI itsitatissiiiiiini
Brassica hirta

Melta a:a(li/arh(a
Gunot/a alu/ssinica
Licanta injida
Otea I'lnopaea satira
Klaeis (/ii/ncensis
K. (/iiineeitMS
A i arh is lii/pot/aea
J'ei illu fi ntcscens
I'apavci Koninifcnim
Braxsica cainpestris
Caitliannts tinctoi/us
Sesaiiiuin intlicitin
Gli/cinr soja
Hr/ianthiis annttux
Alenntes foidi
Tiiticum aestivinn

Constants

Melting
(or Solidi-
fication)
Point, °C

(C)

32 2

(15)
(30 5)

(42 0)

22-20

(-IS 0)
34 1
25 1

(-200)
(-1 0)
(-24 0)

_;.

(-6 0)
35 0
24 1
(3 0)

(-15)
(-10)

(-6 0)
(-10 0)
(-17 0)
(-2 5)

Specific
Gravity

(or
Density)

(D)

0 9H«°"s°

0 918lo°
0 91915°
0 910"°

0 945 '=°

0 925"
0 90060°
0 903 60°

0 905"°°

0 89260

(0 8!>3°"°)

0 961 '^
0 96415°
0 92413°

0 922 lj°
0 9172'"
0 938'-°
0 9145'=°

'0 917'-°
'() 925'-°
0 9742o°
0 91815°
0 91513°
0 92315°
0 91415°

(0 935 13°)
0 925 15°
0 91515°

(0 9()()°"°)
0 919"°
0 92715°
0 923 13°
0 93413°

Refrac-
tive

Index
40°

re
D

(E)

1 4548

1 4602
1 4615
1 464"°

1 4565

1 48125°
1 4610«°°
1 4645<">°

1 46GOCO°

1 460C»°

1 4436"°

1 4770
1 4568
1 4493

1 4734
1 4735
1 4782"°
1 475

1 4015
1 471

1 4679
1 4578
1 4569
1 4691
1 48 1"°
1 408.-)
1 4700
1 402°"°
1 4646
1 4729
1 4694
1 51742"°

Iodine
Value

(F)

36 1

07 0
58 0
09-76
49 5
40

165
140
170

185

70-88
70
120

15 5

85 5
36 5
10 4

122 6
105 7
178 7
102

71
128 5
140-180
81 1
54 2
37 0
93 4
195
135
98 6
145
106 0
130 0
125 5
108 2
125

Sapoui-
fication
Value

(G)

227

196 2
194 6
190-199
197
194

186
192
191

191

122-130
140-144
195

247

180 3
193 8
268

192 0
194 3
190 3
174

194 5
190

189 7
199 1
219 9
192 1
192

•194
174 7
192
187 9
190 6
188 7
193 1

1 Caproic. !Capryli. 3Capric. 4 Butyric. 'Decenoic. "Cu monoethenoic. ;CM monoethenoic. 8Gado-
leic plus erucic. 9C12 n-pentadecanoic. '"Cu margaric. "12- Methyl tetradecanoic. 1 2C>0 polyethenoic.

466
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FATS AND OILS 
of variables such as source, treatment, and age of a fat or oil Specific Gravity (column D) was calculated 
at the specified temperature (degrees centigrade) and referred to Â¥ ater a t  the same temperature, unless 
otherw ise specified Densit!, shou n in parentheses (column D), v. as measured at  the specified tempera- 
tuie (degrees centigrade) Refractive Index (column E) was measured at  50Â°C unless otherwise 
spc( ihcd 

Constituent Fa t t j  Acids, g/100 g total fatty acids 

Saturated Unsaturated 

MJ T i 5  

tic 
Palmi- 

tic 
Palmit- 

oleic 
Lino- 
leic 

Lino- 
lenic Laurir 

-- 

Other Oleic Other 

. . 

* 

4 .54  I S 0  

1 4  
1 4  

1 .i2" 

2 02" 
3 .!ZU . 
Trace 
1 4  

46 9 1 14 1 

9 2 

8 4 
1 1  0 
2 3 
14 1 
.W .5 

0  0 
T i  are 
0 0 

.', 2 

1 - 
2 s 
-- - 

2 7 

hi18 

0 2" 
1 I " ,  1 oz1,  
51 O Z 2  

82 52' 

3 I", 1 l Z 1  

50" 

o 17 
90 i2- 

^ .B 

24 4 1 :.5,!4 I l l  .5 

- 
l 3  C12 polyethenoic l 4  Behenic 15 C I 4  polyethenoic 16Gadoleic Ci, polycthcnoic. l8 Ricinoleic. l 9  In- 
cludes behen~c and lignoccric Percent by weight " Lignoccric =$ Erucic s Includes 1)clienic " Licanic 

Eleosteanc 
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WAXES
These data for waxes were compiled originally for the Biology Data Book by A H Warth Data are

reproduced here by permission of the copyright owners of the above publication, the American Societies
for Experimental Biology, Washington, D C p 382

Specific Gravity (column C) was calculated at the specified temperature, degrees centigrade, and
referred to water at the same temperature Density, shown in parentheses (column C), and Refractive
Index (column D) were measured at the specified temperature, degrees centigrade

Wax

(A)

1
2
3
4

5
6
7
8
9

10

11
12
13
14
15
16
17

18
19
20
21
22

23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

Bamboo leaf
Bayberry (myrtle)
Beeswax, crude
Beeswax, white,

U S P
Beeswax, yellow
Candehlla, refined
Cape berry4

Carandd
Carnauba
Castor oil, hydro-

genated
Chinese insect
Cotton
Cranberry
Douglas-fir bark
Esparto
Flax
Ghedda, E Indian

beeswax
Indian corn
Japan wax
Jojoba
Madagascar
Microcrystalhne,

amber
Microcrystallme,

white
Montan, crude
Montan, refined
Orange peel
Ouricury, refined
Ozocerite, refined
Palm
Paraffin, American
Peat wax, natural
Rice bran, refined
Shellac wax
Sisal hemp
Sorghum gram
Spanish moss
Spermaceti
Sugarcane, crude
Sugarcane, double-

refined
Wool wax, refined

Melting
Point

°C

(B)

79-80
46 7-48 8
62-66
61-69

62-65
67-69
40 5-45 0
79 7-84 5
83-86
83-88

81 5-84 0
68-71
207-218
59 0-72 8
67 5-78 1
61 5-69 8
60 5-66 4

80-81
48-53
11 2-11 8
88
64-91

71-89

76-86
77-84
44 0-46 5
79 0-83 8
74 4-75 0
74-86
49-63
73-76
75 3-79 9
79-82
74-81
77-82
79-80
42-50
52-67
77-82

36-43

Specific Gravity
or (Density)

(C)

(0 961 »°)
(0 985 15°)
(0 927-0 97015°)
(0 959-0 97515°)

(0 960-0 964 16°)
(0 982-0 986 16°)
(1 004-1 00716°)
(0 990"°)
0 990-1 001 15°

(0 980-0 9902°°)

0 950-0 970 15°
0 959"°

(0 970-0 975 15°)
(1 030"°)
0 988 15°
0 908-0 985 1S°
0 956-0 973>5°

0 975-0 993 15°
0 864-0 899"°

0 913-0 943'5°

0 928-0 94115°

(1 010-1 020"°)
(1 010-1 030"°)
0 98516°
1 0531S°
0 907-0 92016"

(0 991-1 04515°)
0 896-0 925I5°
0 980 16°

0 971-0 98016°
1 007-1 01016°

0 905-0 945I6°
0 988-0 998"°
0 961-0 979"°

0 932-0 9451S°

Refractive
Index

°Cn —
D

(D)

1 43680°
1 439-1 4834°°
1 447-1 46565°

1 443-1 449«6°
1 454-1 463"°
1 450"°

1 467-1 472"°

1 45740°

1 46880°

1 44060°

1 465"°

1 424-1 45280°

1 441 80°

1 50220°

1 442-1 4488°°

1 469"°°

1 440'°°

1 510"°

1 478-1 482«»°

Iodine
Value

(E)

7 8'
2 92-3 93

6 8-16 42

7-113

6-11
14 4-20 4
06-24
80-89
7 2-13 5
25-85

1 4
24 5
44 2-53 21

25 8-62 5
22-23
21 6-28 8
5 6-12 6

4 22

4 5-12 5
81 7-88 42

3 2-5 3
0

0

13 9-17 6
10-14
115 72

6 9-7 82

0
8 9-16 92

0
16-40
11 1-19 4
6 0-8 8'
28-29°
15 7-20 9
33 0
48-59
32-84
13-29

15 0-46 9

Acid
Value

(F)

14 5
3 5
16 8-35 8
17-24

18-24
12 7-18 1
25-37
50-95
29-97
1 0-5 0

0 2-1 5
32
42 2-59 1
58 6-80 7
22 7-23 9
17 5-48 3
58-79

1 9
6-20
0 2-0 6
17 7-28 0
0

0

22 7-31 0
24-43
48 3
3 4-21 1
0
5 0-10 6
0
60 0-73 3
15-17
12 1-24 3
16-19°
10 1-16 2
25 0
20-52
24-57
8-23

5 6-22 0

Saponifi-
cation
Value

(G)

43 4
20 5-21 7
89 3-149 0
90-96

90-97
35-86
211-215
64 5-78 5
78-95
177-181

73-93
70 6
131-134
112-200
69 8-79 3
77 5-101 5
84 5-118 3

120 3
206 5-237 5
92 2-95 0
140 0-159 6
0

0

59 4-92 0
72-103
120 9
61 8-85 8
0
64 5-104 0
0
73 9-136 0
56 9-104 4
63 8-83 0
56-58
16-44
120 4
108-134
128-177
55-95

80-127

1 Wijs test ! Hanus test 3 Hubl test 4 Mynca cordifolia
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS

Compiled by George \\ Smith

The following table contains values for the molar susceptibility of *M, specifiers
ceptibihtj \ and volumetric susceptibility K The cgs Gaussian s\stem of uni t s is
employed In the Gaussian units the relation between magnetic induction B and magnetic
field strength H is

B = H-MTT! (I)

where T is the magnetization or magnetic moment per unit \olume AetualK the quan-
tities invoked in equation (1) are all vectors but one ma\ assume that all three are col-
linear a reasonable assumption for organic diamagnetic substances in the l iquid state
For crjstals I may vary wi th crystal orientation Equation (1) may be rewr i t ten

B = H + 47rKH = (I + 4j rK)H (2)

Here, K is the magnetic susceptibiht> often called the \olumetnc susoeptibihu and is a
unitless quanti t i

Other susceptibilities of use to chemists and phjsicists are thesjwcif icor mass suscepti-
bility which is defined

X = K/p (3)

where p is the densiU of the sample in grams per cc , and the molar susceptibtlitv
v, hich is defined as

XM = Mx = MK/p (4)

where M is the molecular weight of the substance in grams
Temperatures, when listed are enclosed m parentheses and are listed in degrees C
Literature reference13 for \alues contained in this table ma\ be found in General Motors

Research Laboratories publication OMR-317

Compound

Acenaphthanthracene
Acenaphthene
Acetal
Acetaldehyde
Acetamide
Acetic acid
Acetic anhydride
Acetoammofiuorene
Acetone
Acetonitnle
Acetonylacetone
Acetophenone
Aeetophenone oxime
Acetophenone oxime-0-methyl ether
Acetoxime
Acetoxime-0-ben?yl ether
Acetoxime-0-methyl ether
Acetylacetone
Acetyl chloride
Acetylene
Acetylphenylacetylene
Acetylthiophene
Acridme
Adonitol
A Ian me
Allyl acetate
Allyl alcohol
1-AHylpyrrole
Ammoazo benzene
Ammoazotoluene
o-Ammoazotoluene
a-Aminobutync acid
Ammomethyldiethyldiazine
4-Ammostilbene
2-Ammothiarole
n-Amyl acetate
iso-Amyl acetate
n-Amyl alcohol
7-Amyl alcohol
Inactive Amyl alcohol
iso-Amy] alcohol
sec- Amyl alcohol
tert-Amyl alcohol
n-Amylamme
iso-Amylamme
n-Amylbenzene
iso-Amyl bromide
iso-Amyl-n-butyrate
iso-Amyl chloride
iso-Amyl cyanide
iso-Amvlene
Amylene bromide
Amylene chloride
iso-Amyl ether
iso-Amyl formate
Amylidene chloride

-XM X10«

184
1093
8139
2270
34 1
3154

(528)
(141)

337s
28 0
6251
7205
79 9o
92 3i
444.

1048»
548
5488
38 9
125
869
71 7

(123 3)
9130
505

(567)
3670
7380

(1183)
1422)

(138)
621

1148
1225
560
8906
8940

(675)
(710)
6906
6896
691

(709)
694
716

11255
(887)
11352
(790)
734
537

1145)
(952)
129)
7838

(934)

-xxio.

73
(709)

688 (32°)
5153
577
525 (32°)
517
63

(682)
547e
599s
592o
618s

607s
642
629s
548,
496

( 480)
508

(568)
688
600

(567)
566
632
685 (20°)
600
631
61 + 02

(602)
( 696)
(628)

564
684,
687
766
8060

7834 (25°)
782S (25°)
785
804

(796)
(821)
(759)

587
71?4 (25°)
741

(755)
766
498
675
813
674»
662

-K X 106

( 726) (99°)
( 568) (32°)
( 403) (I8°>
( 618) (20°)
(551) (32°)
( 562) (15°)

( 460) (20°)
( 534) (20°)
( 531) (20°)
( 615) (20°)

( 480) (20°)

( 535) (20°)
( 548) (20°)

( 757) (20°)

( 525) (20°)
540 (20°)

5979 (20 7°)
599 (20°)

( 624) (20°)
( 655) (25°)

( 64) (15°)
( 635) (20°)
( 654) (15°)
( 606) (20°)
' 616) (20°)
( 652) (20°)
( 706) '20°)
( 616) (25°)
( 662) (20°)
( 609) (20°)

( 635) (15°)
( 591) (25°)

Compound

Amyl iodide
n-Amyl methyl ketone
Amyl nitrate
iso-Amvl propionate
n-Amyl valerate
Anethole
Ani ' ine
Anisidine
Anisole
Anthanthrene
Anthanthrone
Anthracene
Anthracenedmitnle
Anthracenonitnle
Anthraqumone
Anthrazme
Arabmose
Arbutoside
Asarone
Asparagme
Aspartic acid
Aunn
p-Azoanisole
Azobenzene
p-Azophenetole
m-Azotoluene
Azulene
Barbituric acid (Anh )
Barbituric acid ( 2H-0)
Benzalazme
Benzaldehyde
Benzaldoxime
Benzamide
Benzanthrone
Benzene
Benzidme
Benzil
Benzoic acid
Benzole anhydride
Benzonitnle
Benzophenone
3,4-Benzopvrene
Benzopyrene
Benzoyl acetone
Benzovl chloride
Benzyl acetate
Benzyl alcohol
Benzylamme
Benzvl chloride
Benzyl formate
Benzyhdeneanilme
Benzyhdene chloride
Benzyhdenemethylamine
Benzyl methyl ketone
Bibenzyl

-XM X10«

(1187)
8050

(764)
101 73
12455
(960)
6295

(805)
7279

204 2
1781

(130)
1546
142 1

(1196)
2457
8570

1580
131 4
695
64 2 + 4

(161 4)
(147 7)
(1068)
(171 7)
(127 8)

985
538
786

(123 7)
6078

(608)
(723)
1429
5484

1109
(1186)

7028
(124 9)

65 19
10960
1357
1940
(950)
(758)
9318
71 83
7526
8198
8143

1004)
(979)
(731)
8344

1268)

-xX10<

5996 (18°)
705i
574

7054 (25°)
723s
648

(676)
654

(673)
739
581
731

( 678)
(700)

575
646
571

( 589)
(631)
(526)
(482)

556
610
586
635
608
768

(420)
(4 79)
594

(573)
576
5Q7
620
702 (32°)
603
564

(575)
552

( 632)
60h
538

586
539 (20°)

(620)
( 664)
(702)
( 647)
(598)

554
608
613
62 It
696

-K X 10s

( 910) (20°)
( 580) (15°)

( 609) (25°)
( 638) (0°)
( 644) (15°)
(691) (20°)
( 72) (20°)
( 672) (15°)

( 914) (27°)

( 825) (20°)

( 905) (20°)

( 735) (18°)
( 812) (15°)
( 800) (12°)

611 (705°)

643 (58°)

( 602) (15°)
( 639) (20°)
( 801) (4°)

611
( 754) (20°)

616 (100°)
( 728) (15°)
( 662) (15°)
( 638) (15°)
( 66) (50°)

( 639) (60°)
( 657) 15°)
( 655) (16°)
( 697) (15°)
( 690) (19°)
( 713) (18°)
( 646) (20°)

( 763) (14°)

( 624) (20°)
671 (54 5°)
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DIAMAGNETIC SUSCEPTIBILITIES O F  ORGANIC COMPOUNDS (Continued) 

Compound Compound 

3.4-Bis fphidroxvphenvl)-2.4-hexadn 
m,m -Bitoljl 
m.m'-Bitohl sulfide 

Chlorofumaric acid 
pChloroiodo benzene 
fhloromaleic acid 
Chlorometh! Istilbene 
a-Chloronaphthalene 
m Chloronitrobenzene 
0-Chlorophenol 
p-Chlorophenol 
1-fo-fhlorophen\lazo) 2 napthol 
1 (p-Chlorophen\la7oJ 2 iiapthol 
Chlorotrifluoroeth\ lene 
Chlorotrifliioromethane 
Cholesterol 
Chrysene 
Chr\soidine 
Cinnamic acid 
Cinnamic acid ( a  trans) 
Cinnamic acid ifl trans) 
Cinnamic acid (cis \1 P 68") 
Cmnamic acid fris-MP 58') 
Cinnamic acid icis-MP 42') 
f'mnamic aldehyde 
r'innann l alcohol 
r'innamvlideneaniline 
Citral 
f'oronene 
f'onmarin 
>( resol 
m Cresol 

Borneo! 
Bromobenzene 
Bromobenzenediazoc~ anide 
Bromochloromethane 
Bromodichloromethane 
Bromoforrn 
Bromonaphthalene 
a-Bromonaphthalene 
m-Bromotoluene 
Bromotrichloroniethane 
Butane 
iso-Butane 
1 4-Butanediol 
2-Butene (cis) 
2 Butene (trans) 
1-Butene '3 4-diacetate 
2-Butene-l 4 diacetate l c i s ~  
2-Butene 1 4 diacetate trans) 
2-Biitene 1 4 diol 'cis1 
2-Biitene 1 4 diol "traiis) 
n-But11 acetate 
iso But \ l  acetate 
n-But\i alcohol 
iso-Biit\l alcohol 
sec But\ 1 alcohol 
tert-But! l alcohol 
n-But\ lannne 
iso-But! lamine 
9 But\! anthracene 
ii But! lbenzene 
iso-Btit~lbenzene 
tert Butt llxi17ene 
n But \ l  ben7oate 
But! l bromide 
iso-But\ I broniide 
1-n But11 chloride 
2-n-Biin I chloride 
n-Butt! c1anide 
tert-But\ l c! clohe\ane 
1,4-But\l diacetate 
n But \ l  e th \ l  ketone 
n But11 formate 

pr'resol 
~ C r e s v l m e t h i  l ether 
m Cres\Imethvl ether 
p-fresvlmethyl ether 
Fumene 
r\ anielide 
71 amelurir acid 
3-Cvanoanthracene - \anOKen 
y a n u r i c  a n d  
?vclobutanecarboxylic acid 
I 3-Cvclohexadiene 
1,4-Cyclohexadiene 
3rIohexane 
'~clohexanecarbox~lic acid 
2yclohexanol 
'yclohexanone 
yclohexanone oxime 
'yclohexanoneoxime 0-methvl ether 
yclohexene 
Pyclohexenol 
?yclooctane 
"vclooctene 
'yclooctatetraene 
'\ ciopentane 
yclopentanecarboxylic acid 
 clopen en tan one 
?>clopropane 
?vclopropanecarboxylic acid 
)-Cymene 
lecalin 
Â¥i Decalin 

iso But\ I formate 
iso But\ lideneazine 
But \ l  iodide 
iso-But\ l methx l ketone 
tert-Biiti I nieth! 1 ketone 
n Butxl perfluor 11-but\rate 
p t e n  But! Iphenol 
But\ I sulfide 
But\ l thioc\ anate 
2 Hut\ne 1 4  diacetate 
2 Butiiie 1 4  dibenzoate 
2 Biitine-1 4-diol 
ii But\raldehide 
iso-But\raldeh\ de 
iso Butiraldo\ime 
11-Butuic acid 
iso But!ric acid 
But\ ronitrile 
B u t x n  Iphenx lacetx leiie 
( acodx I 
Cacod! lie acid 
Camphor 

Ieuteroindene 
liacetal 
11-isc-amvlamine 

C amphonc acid 
Camphoric anhjdride 
n C aproic acid 
C apro! lphen! lacetilene 
n-C apr!lic acid 
Carbanilide 
Carbazole 
C a1 bon disulfide 
Carbon tetrabromide 
Carbon tetrachloride 
Carbon tetraiodide 
C a n  a c r ~ l  
C arvone 
Ceti l alcohol 
C et! 1 mercaptan 
Chloral 
Chloranil 
Chloracetic acid 
Chloroacetoiie 
Chloroacet\ Ichloride 
p-f hloranisole 
( hlorobenzene 
Chlorooenzene diazocxanide 
( hlorodihromomethane 
f hlorodifluorornethane 
I-( hloro-2 3-dih>droxypropane 
( hlorodipheiivlmethane 
C hloroethj lene 
Chloroform 

liazoacetic ester 
~ibenzocoronene 
2 5 6 Dibenzofluorene 
!.45.6-~Iibenzochenanthrene 
I~benz~henanthrone  
Iibenzpyrene 
libenzpyrenequinone 
so-Dibenzpyrenequinone 
Iibenzyl ketone 
-Dibromobenzene 
.3 Dibromo-2-butene-l,4diol 
)ibromodichloromethane 
,2-Dibromodiiodoethylene 
,2-Dibromcethylene 
,2-Dibromo-2-fluomthane 
1ibromo-4-nitrophenol 
,2-Dibromotetrachloroethane 
11-n-butvlamine 
11 iso-butvlamine 
11-sec-butylamine 
11-iso-butyl ketone 
11-tert-hutvl ketone 
&[)I-tert-butvl-&methyl phenol 

,4-Di-tert-butyl phenol 
1ibutyl phthalate 
)i-iso-butvralacetylene 
1icetvl sulfide 
)ichloroacetic acid 
)irhloroacetyl chloride 
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DIAMAGNETIC SUSCEPTIBILITIES O F  ORGANIC COMPOUNDS (Continued) 

Compound 

o-Dichlorobenzene 
m-Dichlorobenzene 
p-Dichlorobenzene 
l,4-Dichloro-2-butyne 
12-Dichloro-l,2-dibromoethane 
1,l-Dichloro-d~fluoroeth~lene 
Dichlorodifluoromethane 
1,l-Dichloroethylene 
cis-1,2-Dichloroethylene 
trans 1,2-Dichlorcethylene 
1,3-Dichloro-2-hydroxypropane 
Dicyandiamide 
Dicyclohexanol acetylene 
Dicyclohexyl 
1,l-Dicyclohexylnonane 
Diethanolacetylene 
Diethyl acetaldehyde 
Diethylallylacetophenone 
Diethyl allylmalonate 
Diethvlamme 
Diethylcyclohexylamine 
Diethi 1 ethylmalonate 
Diethyl ketone 
Diethyl ketoxime 
Diethyl malonate 
Diethyl-3-(1-methyl butane) ethyl- 

malonate 
Diethyl oxalate 
Diethyl phthalate 
Diethyl sebacate 
Diethylstilbestrol 
Diethylstilbestrol diprorionate 
Diethyl succinate 
Diethyl sulfate 
Diethyl sulfide 
Diethyl tartrate 
Difluoroacetamide 
1-Difluoro-2-dihromoethane 
1,l-Difluoro-2,2 dichlormthyl amyl ethe 
1.1-Difluoro-2.2-dichloroethvl butvl . . 

ether 
1,l-Difluoro-2 2-dichloroethylethyl ethe 
1,l-Difluoro-2,2-dichloroethyl methyl 

ether 
1,l-Difluoro-2,2-dichloroethyl propyl 

ether 
Difluoroethanol 
~ i & h e p t ~ l a m i n e  
Di-n-hexylamine 
Dihydronaphthalene 
o-Dimethoxvbenzene 
m-Dimethoxybenzene 
p-Dimethoxybenzene 
o-(2.5-Dimethoxybeiizoyl)-benzoic acid 
Dimethoxymethane 
Dimethylacetophenone 
Dimethylallylacetophenone 
Dimethylaniline 
2,2-Dimethylbutane 
2,3-Dimethylbutane 
2,3-Dimethyl-2-butene 
Dimethvlcyclohexanone 
1,2 and 1 3 Dimethvlcvclopentane~ 
2,5-Dimethyl-2,s d.bromo-3-hexine 
Dimethyl diethylketo tetrahydro- 

furfurane 
2,5-Dimethyl 1-ethylpyrrole 
2,5-Dimethyl 3-ethylpyrrole 
2.5-Iliniethvlfuran 

Dimethyl isoxazole 
Dimethvlketo tetrahvdrofurfurane 
Dimethyl malonate . 
1,6Dimethyinaphthalene 
2,4-Dimethylnonane 
3,4 Dimethylnonane 
4,5-Dimethylnonane 
2,6Dimeth\l-2,6,8-nonatr1ene 
Dimethyl-2,4-nonatriene 
2.6-Dimethyloctane 
3,4-Dimethyloxadiazole 
Dimethyl oxalate 
Dimethyl oxamide 
22-Dimethylpentane 
2,3-Dimethylpentane 
2,4-Dimethylpentane 
2,2-Dimethylpropane 
2,5-Dimethyl-3-propyl-pyrrole 
2.4-Uimethylpyrrole 

- x  x lo" Compound 

2,5-Dmethylpyrrole 
a td-Dimethyl styrene 
Dimethyl succinate 
Dimethyl sulfate 
Dimethyl sulfide 
Dimethyltrichloromethylcarbii~ol 
N.\-Dimethyl urea 
V \'-Dimethyl urea 
0-Dinitrobenzene 

Diphenyl 
1 1-Diphenylallyl-3-chloride 
1~3-~i~henylall~l-3-chloride 
Diphenylamine 
Di~henyl-his-diazo cyanide 
Diphenylbutadiene 
Diphenylchloroarsine 
Diphenyldecapentaene 
Diphenj Idiacetjlene 
Diphenyldiazomethane 
Diphenyldihydrotetrazme 
1 , l  Diphenylethylene 
1,6-Diphenylhexane 
DiphenyIhexatriene 
Diphenylmethane 
Di~henvlmethanol 
1,i-Diphenylnonane 
Diphenyloctatetraene 
Diphenylphenoxyarsine 
W D i p h e n y l  urea 
N,\ -Diphenyl urea 
Di-n propyl ketone 
Di iso-propyl ketone 
Dipropyl oxalate 
Di iso-propyl oxalate 
Dodecyl alcohol 
Dulcitol 
Flaidic acid 
~ r y t h r i t o l  
Ethane 
4-Ethoxy-3-methoxybenzyl acetate 
4-Ethoxy 3-methoxybenzyl benzoate 
1-Ethoxynaphthalene 
2-Ethoxynaphthalene 
Ethyl acetate 
Ethyl acetoacetate 
Ethylacetophenone 
Ethyl alcohol 
Fthylally acetophenone 
Fthyl amÃˆlpropiolat 
Fthylaniline 
9-Lthyl anthracene 
Ethylbenzene 
Ethyl benzoate 
Fthyl benzoylacetate 
Fthvl benzyhdenecyanoacetate 
Fthvl benzvln~alonate 
Fthyl bromide 
IÂ thvl bromoacetate 
V thvl-1-isobutvlacetoacetate 

Ethvl chloroacetate 
Fthyl cinnamate 
kthyl-iso-cyanate 
Ethyl cyanoacetate 
Fthylcyclohexane 
Lthyldiallylacetophenone 
Ethyl dibromocinnamate 
I1 thy1 dichloroacetate 
Fthyl diethylacetoacetate 
P thy1 diethylmalonate 
Fthyl dithiolacetate 
Fthylene 
Ethylene 
Ethylene bromide 
hthylelie chloride 
Ethylenediamine 
Ethylene iodide 
Ethylene oxide 
Fthyl ether 
Ethyl etnylacetoacetate 
Ethyl ethylbutylmalonate 
Fthvl ethylpropylmalonate 
Ethyl formate 
Ethyl hexylpropiolate 
Ethyl hydroxylamine 
Ethylidene chloride 
Ethyl iodide 
Ethyl lodoacetate 
Ethyl lactate 
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DIAMAGNETIC SUSCEPTIBILITIES O F  ORGANIC COMPOUNDS (Continued) 

Compound Compound 

Ethyl methylacetoacetaw 
Ethyl methyl ketoxinie 
Ethyl-1-methyl-2-oxorvclohexane- 

84 79 
80 81) 
85  0 
92 0 0  

117 1 
(110 1) 
(112 2) 
(112 3) 
101 31 
84 9 
84 9 
49 71 

(35 8) 
(46 3) 
111 20 
102 90 
92 32 
12 27 
91 0 

1 1 8  9) 
76 0 
78 0 
87 9 

107 0 
107 6 
163 6 
110 3 
42 60 
59 60 

(;; 23 
I l l  9 
(27 0) 
82 74 

146 5 
81 59 

139 4 
1 3 2  2) 

42 8 
64 40 
54 14 

(69 1) 
(69 3) 
(70 4) 
120 3 
(66 4) 
154 0 
(32 0)  
58 1 

182) 
194 0 
78 91 

(74 0) 
(74 8) 
(63 5) 
70 17 

167 6 
73 1 

152 9) 
155 1) 
65 1 0  

(46 6) 
93  10 
57 57 
26 3 

133 3 
45 5; 

(32 0) 
56 98 
97 99 
88 0 
73 6 
86 24 

(93 3) 
88 4 
88 7 

(57 2) 
57 84 

158 1 
95 6 
98 6 

(81 9) 
102 8 
102 6 
121 39 
111 6 
109 63 
48 3 
75 26 
75 52 
80 4 
92 5 
92 73 
95 6 
44 4 

(55 0) 

Indene (natural) 
Indene (synthetic) 
Indole 
todobenzene 
Iodoform (in sol'n) 
1 Iodo-2 phenylacetylene 
o lodotoluene 
m-lodotoluene 
plodotoluene 
Leucine 
iso-Leucine 
Maleic acid 
Maleic anhydride 
Malonic acid 
Mannitol 
Mannose 
Mesitylene 
Methane 
Methione 
pMethoxyazobenzene 
o-Methoxybenzaldehyde 
p-Methoxybenzaldehyde 
o-Methoxybenzvl alcohol 
1-Methoxynaphthalene 
2-Methoxynaphthalene 
I (o-Methoxyphenylazo)-2-naphthol 
Methoxysaligenin acetate 
Methyl acetate 
Methyl acetoacetate 
Methylacetylacetone 
Methyl alcohol 
Methylallylaketone 
Methylamine 
N Methylaniline 
9-Methylanthracene 
Methyl benzoate 
Methyl-o-benzoylbenzoate 
Methylbenzylaniline 
Methyl bromide 
2-Methylbutane 
2-Methyl-2-butene 
Methyl butyl ketone 
Methyl iso-butyl ketone 
Methyl tertrbutyl ketone 
p M e t h y l u t e r t  hutylphenol 
Methyl butyrate 
i>-Methylcarbanilide 
Methyl chloride 
Methyl chloroacetate 
Methylcholanthrene 
3-Methylcholanthrene 
Methylcyclohexane 
2-Methy1cyclohexanone 
3-Methylcyclohexanone 
4-Methylcyclohexanone 
Methylcyclopentane 
l-MethyI-2,6-di tert-butvlphenol 
Methyl dichloroacetate 
Methyldiphenoxyphosphine oxide 
Methyldipheii\ Itriazine 
Methylene bromide 
Methylene chloride 
Methylene iodide 
Methylene succinlc acid 
Methyl ether 
Methylethylallyacetophenone 
Methyl ethyl ketone 
Methyl formate 
Methylfiimanc acid 
3-Methylheptane 
Z-Methyl-4 heptene 
5-Methyl-l,2 hexadiene 
2-Methylhexane 
Methyl hexyl ketone 
Methvl-m-hydroxybenzoate 
Methyl phydroxybenzoate 
Methyl iodide 
Methylmaleic acid 
3-Methyl-10 methoxyanthtacene 
Methyl-c-methoxybenzoate 
Methyl-pmethoxybenzoate 
Methyl-0-methoxy isobutyrate 
l-Methylnaphthalene 
2-Methylnaphthalene 
1-Methylnonane 
5-Methyl-5-nonene 
1-Methyloctane 
Methylol urea 
2 Methylpentane 
3-Methylpentane 
&Methyl 2-pentanol 
Methyl perfluor-n-hutvrate 
Methyl phenylacetate 
Methyl phenylpropiolate 
2-Methylpropene 
Methyl propionate 

cartmxylati - 
Ethyl methylphenylmalonate 
Ethyl nitrophenylpropiolate 
Ethyl oxamate 
Ethyl perfluor-n-butyrate 
Ethyl phenylacetate 
Ethyl phenylmalonate 
Ethyl phenylpropiolate 
Ethyl phosphate 
Ethyl propionate 
Ethyl propylacetoacetate 
Ethyl-n-propvl ketone 
Ethyl succinimide 
Ethyl sulfine 
Ethyl sulfite 
Ethylsultone ethyl ether 
Ethyl thiocyanate 
Ethyl isothiocyanate 
Ethyl thiolacetate 
Ethyl thionacetate 
Ethyl tnhromoacetate 
Ethyl trichloroacetate 
N-Ethyl urea 
Ethyl iso valerate 
Eucalyptol 
Eugenol and iso-eugenol 
Flavanthrone 
Fluorene 
Fluorenone 
Fiuorobenzene 
Fluorobromoacetic acid 
Fluorod~chloromethane 
pFiuorophenetole 
Fluoro tnchloroethvlene 
Fluorotnchloromethane 
Formaldehyde 
Formamide 
Formic acid 
6-Formylpropionic acid 
Fructose 
Fulvene (Benzene X M  measured to be 49 

Fulvene ( x  q) 
Fumanc acid 
Furan 
Furfural 
Galactose 
Gallic acid 
~ e r a n i o l  formate 
Glucose 
D-Glucose 
Glutamic acid 
Glvcerol 

n-Heptanoic acid 
n-Heptyl amine 
n-Heptyl benzene 
Heptyl cyclohexane 
n-Heptylic acid 
1-Heptyne 
2 Heptyne 
Hexabromoethane 
Hexachlorobenzene 
Hexachloroethane 
Hexachlorohexatrione 
n-Hexadecane 
1.5-Hexadiene 
2.3-Hexadiene 
n Hexaldehyde 
2,2,4,7,9,9-Hexamethyldecane 
Hexamethyl disiloxane 
Hexamethylene glycol 
n-Hexane 
Hexene 
Hexestrol 
n-Hexyl alcohol 
n-Hexyl benzene 
n-Hexyl methyl ketone 
n-Hexyl methyl ketoxime 
Hexylpropiolamide 
Hydnndene 
Hvdroquinone 
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DIAMAGNETIC SUSCEPTIBILITIES O F  ORGANIC COMPOUNDS (Continued) 

Compound 

Methvl n-propyl ketone 
Methyl-iso-propyl ketone 
1 Methylpyrrole 
2-Methylpyn-ole 
Methyl sahcylate 
Methvl silicone 
a-Methyl stvrene 
2 Methylthiazole 
2-Methylthiophene 
Methvl trichloroacetate 
N-Methyl urea 
Morpholine 
Myleran 
Myristic acid 
Naphthalaldehydic acid 
Naphthalene 
Naphthalene picrate 
2-NaphthaIenesulfonylamine 
2-Naphthalenesulfonyl chloride 
meso-Naphthodianthrene 
meso-Naphthodianthrone 
1-Naphthol 

%Naphthol 
a Naphthonitrile 
6-Naphthonitrile 
a-Vaphthoquinone 
6-Naphthoquinone 
N-1-Naphthylacetamide 
N-2-Naphth>lacetamide 
I-Naphthylamine 
2-Naphthylamme 
1-Naphthylamine hydrochloride 
Nicotine 
0-Nitroaniline 
m-\ itroaniline 
p ' s  itroaniline 
0-Nitrobenzaldehyde 
m-Nitrobenzaldehyde 
pNitrobenzaldehyde 
Nitrobenzene 
Nitrobenzene diazo cyanide 
o-Nitrobenzoic acid 
m-Nitrobenzoic acid 
pN^trobenzoic acid 
0-Nitrobromobenzene 
m-Nitrobromobenzene 
p-Nitrobromobenzene 
m-Nitro carbanihde 
Nitroethane 
Nitromethane 
I-Nitronaphthalene 
0-Nitrophenol 
m Nitrophenol 
p-N itrophenol 
1-(m-Vitrophenylazo)-2-naphthol 
1-(pNitrophenvlazo)-2-naphthol 
Nitrophenylfluoroform 
2-Nitropropane 
Nitrosobenzene 
N-Nitrosodiethylamine 
pNitrosodiethylaniime 
pNitrosodimethylaniline 
N-Nitrosodiphenylamine 
1-Nitroso-2-naphthol 
2-Nitroso-1-naphthol 
4-Nitroso-1-naphthol 
m-Nitrosonitrobenzene 
p-Nitrosonitrobenzene 
pNitrosopheno1 
Nitiosopiperidine 
p-Nitrosotoluene 
0-Nitrotoluene 
m-Nitrotoluene 
pNitrotoluene (in sol'n) 
n-Nonane 
1,2-Octadiene 
n-Octane 
Octanonoxime 
Octyl alcohol 
Octyl chloride 
Octylcyclohexane 
Octylene 
Octvlene bromide 
n-OctvI mercaptan 
Oenanthyhdene chloride 
Oleic acid 
Opianic acid 
Ovalene 
Oxalic acid (anh ) 
Oxalic acid 
Oxamide 
Palmitic acid 
Paraldehyde 
Pentabromophenol 
Pentacene 

Compound 

Pentachloroethane 
Pentachlorohexadione 
2 3 Pentadiene 
n-Pentane 
2 4 Pentanediol 
Perfluoroacetic a n d  
Perfluoro n-butyric acid 
Perfluorobutyric anhydride 
Perfluo~ocyrlooctane oxide 
Perfluoropropionic acid 
Perhydroanthracene 
Perylene 
Phenanthrene 
I'henanthrenequinone 
Phenanthrenorutrile 
0-Phenettdine 
11-Phenetidine 
Phenetole 
Phenol 
Phenothiazine 
Phenylacetaldehyde 
Phenyl acetate 
Phenylacetic acid 
Phenylacetyiene 
I-Phenylazo-2 naphthol 
2-Phenyl bensofuran 
1 Phenyl 4-benzoyl 1,3 butadiene 
Phenj lbutadiene 
1 Phenyl 1-butene 
Phenylbutyl acetate 
Phenyl n-butyrate 
Phenyl iso-cyanate 
3 Phenylenediamine 
m Phenylenediamine 
p Phenylenedian ine 
Phenyl ether 
Phenylethyl sulfide 
Phenylfluoroform 
Phenylhydranne 
Phenylhydroxylamme 
Phenyl mercaptaii 
1-Phenyl 2 Methylbutane 
Phenylmethyl sulfide 
Phens Ipropiolamide 
Phenyl propionate 
Phenylsulfone 
Phenyl thiocyanate 
Phenyl isothiocyanate 
I-Phenyl4,6 6-trimethylheptane 
\ Phenyl urea 
Phloroglucmol 
Phthalamide 
Phthalic acid 
so Phthalic acid 
we-Phthahc acid 
Phthalic anhydride 
Phthalimide 
Picric acid 
Piperazine 
Piperidme 
Propane 
Propene 
Propionaldehyde 
'ropionic acid 
?ropionitnle 
+opionylphenylacetylene 
'ropiophenone 
I-Pronvl acetate 

I-Pro& bromide 
so-Propyl bromide 
'ropyl hutyrate 
wim-Propyl chloride 
so-Propyicyclohexane 
'ropylenediamine 
'ropylene oxide 
'ropyl formate 
'ropyl hexylpropiolate 
'ropyl iodide 
'ropvl propionate (extrap ) 
'ropyl sulfide 
LPropyl urea 
'seudocumene 
'yramidone 
'vranthrene 
'yranthrone 
'yrazine 
vrene  
p i d i n e  
yrocatechol 

Vrrole 

w (zoo) 
i9'3) (Zoo) 
534) (17') 

'40) (20') 

184) (61'7 
133) (0") 
i l l )  (20 ) 
$57) (15') 
i88) (20') 
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DIAMAGNETIC SUSCEPTIBILITIES O F  ORGANIC COMPOUNDS (Continued) 

Compound 

Pyrrolidine 
Quinoline 
Quinone 
Qumonoxime 
Resorcinol 
Rhamnose 
hafrol and iso-Safro 
Salicylaldehyde 
halicylic acid 
baligenin 
halo1 
balvarsan dihydrochloride 
belenophene 
iso-belenophene 
trans-Selenophene 
Sorhitol 
btearic acid 
btilbene 
btilbestrol 
btyrene 
buccinic acid 
buccinic anhydride 
buccmmide 
Sulfamide 
pSulfanilamide 
Terpineol 

Tetrabenzylmonosilane 
1 1,2,2-Tetrabromoethane 
Tetrahiomoethylene 
Tetracene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Tetrahydroquinoline 
Tetraiodoethylene 
Tetraiodopyrrole 
Tetramethylketotetrahvdrofurlurane 
Tetranitromethane 
Tetraphenylbutadiene 
Tetraphenyldecapentaene 
Tetraphenylhexatriene 
Tetraphenyloctatetraene 
Tetraphenylrubene 
Tetra-ptolvlmonosilane 
Tetrolic acetal 
Tetronic acid 
Thiacoumerin 
Thiazole 
Thiobarhituric acid 
Thiophene 
Tolane 
Toluene 
0-Toluidine 
m-Toluidine 
p-Toluidine 
a-Tolunitrile 
1-(o-Tol>lazo) 2-naphthol 
1-ip-Tolylazo)-2 naphthol 
Triallylacetophenone 
TII m-amylamme 

678) (room 
temp ) 

Compound 

Tnanilinophosphine oxide 
1,2,3-Trihromopropane 
Trl-isc-hntylan~ine 
Tri( hloroacetic acid (in sol n) 
Trichlorohen7ene 
Trichloro-tert-butyl alcohol (in sol n) 
Trichloroethylene 
Trichloronitromethane 
Tnethvlamirie 
Friethyl citrate 
Triethvl phosphate 
Triethylphosphme 
Friethylphosphine oxide 
Triethyl phosphite 
Tnethyl tria7inetricarbonate 
Trifluorocresol 
Tri-n heptvlamine 
Tri n hexylamine 
Trimethylacetophenone 
2.2 3-Trimethylbutane 
2,2 3 Trirnethylpentane 
2,2,4-Trimethvlpentane 
2.3 5-Tnmethylpyrrole 
1.3 5-Trinitrobenzene 
Tnperfluorobuty~aniine 
Triphenoxyarsine 
Triphenylarsine 
Triphenylarsine dihydroxide 
Triphenylarsine oxide 
Triphenylbismuthine 
Triphenylbismuthine dinitrate 
Tnphenylcarhinol 
Tnphenvlmethane 
Tr11)henylphosphine 
Triphenyl phosphite 
Triphenylstibine 
Triphenylstibine dihydroxide 
N,N',N Triphenyl urea 
Triquinoyl 
Tiopolone 
Tryptophan 
Tyrosine 
Undecane 
Urea 
Urethan 
iso-\ aleraldehyde 
n \ aleric acid 
iso-Valeric acid 
V alerylphenylacetylene 
Valine 
Violanthrene 
V iolanthrone 
iso-Violanthrone 
Water 
Water (value usually used as standard) 
Xanthone 
-Xvlene 
m-Xylene 
p x y l e n e  
Xylose 
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FOUR-PLACE LOGARITHMS

N

10
11
12
13
14

15
16
17
18
19

20
21
22
23
24

25
26
27
28
29

30
31
32
33
34

35
36
37
38
39

40
41
42
43
44

45
46
47
48
49

50
51
52
53
54

N

0 1 2 3 4

0000 0043 0086 0128 0170
0414 0453 0492 0531 0569
0792 0828 0864 0899 0934
1139 1173 1206 1239 1271
1461 1492 1523 1553 1584

1761 1790 1818 1847 1875
2041 2068 2095 2122 2148
2304 2330 2355 2380 2405
2553 2577 2601 2625 2648
2788 2810 2833 2856 2878

3010 3032 3054 3075 3096
3222 3243 3263 3284 3304
3424 3444 3464 3483 3502
3617 3636 3655 3674 3692
3802 3820 3838 3856 3874

3979 3997 4014 4031 4048
4150 4166 4183 4200 4216
4314 4330 4346 4362 4378
4472 4487 4502 4518 4533
4624 4639 4654 4669 4683

4771 4786 4800 4814 4829
4914 4928 4942 4955 4969
5051 5065 5079 5092 5105
5185 5198 5211 5224 5237
5315 5328 5340 5353 5366

5441 5453 5465 5478 5490
5563 5575 5587 5599 5611
5682 5694 5705 5717 5729
5798 5809 5821 5832 5843
5911 5922 5933 5944 5955

6021 6031 6042 6053 6064
6128 6138 6149 6160 6170
6232 6243 6253 6263 6274
6335 6345 6355 6365 6375
6435 6444 6454 6464 6474

6532 6542 6551 6561 6571
6628 6637 6646 6656 6665
6721 6730 6739 6749 6758
6812 6821 6830 6839 6848
6902 6911 6920 6928 6937

6990 6998 7007 7016 7024
7076 7084 7093 7101 7110
7160 7168 7177 7185 7193
7243 7251 7259 7267 7275
7324 7332 7340 7348 7356

0 1 2 3 4

5 6 7 8 9

0212 0253 0294 0334 0374
0607 0645 0682 0719 0755
0969 1004 1038 1072 1106
1303 1335 1367 1399 1430
1614 1644 1673 1703 1732

1903 1931 1959 1987 2014
2175 2201 2227 2253 2279
2430 2455 2480 2504 2529
2672 2695 2718 2742 2765
2900 2923 2945 2967 2989

3118 3139 3160 3181 3201
3324 3345 3365 3385 3404
3522 3541 3560 3579 3598
3711 3729 3747 3766 3784
3892 3909 3927 3945 3962

4065 4082 4099 4116 4133
4232 4249 4265 4281 4298
4393 4409 4425 4440 4456
4548 4564 4579 4594 4609
4698 4713 4728 4742 4757

4843 4857 4871 4886 4900
4983 4997 5011 5024 5038
5119 5132 5145 5159 5172
5250 5263 5276 5289 5302
5378 5391 5403 5416 5428

5502 5514 5527 5539 5551
5623 5635 5647 5658 5670
5740 5752 5763 5775 5786
5855 5866 5877 5888 5899
5966 5977 5988 5999 6010

6075 6085 6096 6107 6117
6180 6191 6201 6212 6222
6284 6294 6304 6314 6325
6385 6395 6405 6415 6425
6484 6493 6503 6513 6522

6580 6590 6599 6609 6618
6675 6684 6693 6702 6712
6767 6776 6785 6794 6803
6857 6866 6875 6884 6893
6946 6955 6964 6972 6981

7033 7042 7050 7059 7067
7118 7126 7135 7143 7152
7202 7210 7218 7226 7235
7284 7292 7300 7308 7316
7364 7372 7380 7388 7396

5 6 7 8 9

Proportional Parts
1 2 3 4 5 6 7 8 9

*4 8 12 17 21 25 29 33 37
4 8 11 15 19 23 26 30 34
3 7 10 14 17 21 24 28 31
3 6 10 13 16 19 23 26 29
3 6 9 12 15 18 21 24 27

*3 6 8 11 14 17 20 22 25
3 5 8 11 13 16 18 21 24
2 5 7 10 12 15 17 20 22
2 5 7 9 12 14 16 19 21
2 4 7 9 11 13 16 18 20

2 4 6 8 11 13 15 17 19
2 4 6 8 10 12 14 16 18
2 4 6 8 10 12 14 15 17
2 4 6 7 9 11 13 15 17
2 4 5 7 9 11 12 14 16

2 3 5 7 9 10 12 14 15
2 3 5 7 8 10 11 13 15
2 3 5 6 8 9 11 13 14
2 3 5 6 8 9 11 12 14
1 3 4 6 7 9 10 12 13

1 3 4 6 7 9 10 11 13
1 3 4 6 7 8 10 11 12
1 3 4 5 7 8 9 11 12
1 3 4 5 6 8 9 10 12
1 3 4 5 6 8 9 10 11

1 2 4 5 6 7 9 10 11
1 2 4 5 6 7 8 10 11
1 2 3 5 6 7 8 9 10
1 2 3 5 6 7 8 9 1 0
1 2 3 4 5 7 8 9 1 0

1 2 3 4 5 6 8 9 10
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 7 8
1 2 3 4 5 5 6 7 8
1 2 3 4 4 5 6 7 8
1 2 3 4 4 5 6 7 8

1 2 3 3 4 5 6 7 8
1 2 3 3 4 5 6 7 8
1 2 2 3 4 5 6 7 7
1 2 2 3 4 5 6 6 7
1 2 2 3 4 5 6 6 7

1 2 3 4 5 6 7 8 9

* Interpolation in this section of the table is inaccurate.
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FOUR-PLACE LOGARITHMS (Continued) 

Proportional Parts ' 1  I 1 1 2 3 4 5 6 7 8 .  
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ATOMIC WEIGHTS

For the sake of completeness all known elements are included in the list. Several of those more recently discovered are repre-
sented only by the unstable isotopes. The value in parenthesis in the atomic weight column is, in each case, the mass number
of the most stable isotope.**

Name

Antimony,

Bismuth

Cobalt
Columbium, see

Dysprosium

Gold, aumm. . . .

Iron, ferrum

Lead, plumbum. .

Magnesium
Manganese.*.. ..
Mendelevium....
Mercury,

hydrargyrum..
Molybdenum....

Sym-
bol

As
Al
Am

Sb
AT
As
At
Ba
Bk
Be
Bi
B
Br
Cd
Ca
Cf
C
Ce
Cs
01
Cr
Co

Cu
Cm
Dy
Ea
Er
Eu
Fm
F
FT
Gd
Ga
Ge
Au
Hf
He
Ho
H
In
I
Ir
Fe
Kr
La
Pb
Li
Lu
Jig
Mn
Md

Hg
JIo

At.
No.

89
13
95

51
18
33
85
56
97
4

83
5

35
48
20
98
6

58
55
17
24
27

29
96
66
99
68
63

100
9

87
64
31
32
79
72
2

67
1

49
53
77
26
36
57
82
3

71
12
25

101

80
42

International
atomic weight

1961

26.9815

121.75
39.948
74.9216

137.34

9.0122
208.980
10.811
79.909

112.40
40.08

12.01115
140.12
132.905
35.453
51.996
58.9332

63.54

162.50

167.26
151.96

18.9984

157.25
69.72
72.59

196.967
178.49

4.0026
164.930

1.00797
114.82
126.9044
192.2
55.847
83.80

138.91
207. 19

6.939
174.97
24.312
54.9380

200.59
95.94

1959

(227)
26.98
(243)

121.76
39.944
74.92
(210)

137.36
(217)
9.013

208.99
10.82
79.916

112.41
40.08
(251)

12.011
140.13
132.91
35.467
52.01
68.94

63.64
(247)

162.51
(254)

167.27
152.0

(257)
19.00
(223)

157.26
69.72
72.60

197.0
178.50

4.003
164.94

1.0080
114.82
126.91
192.2
55.85
83.80

138.92
207.21

6.940
174.99
24.32
54.94
(256)

200.61
95.95

Valence

3
3, 4, 5, 6

3,5
0

3,5
1, 3, 5, 7

2
3,4
2

3,5
3

1, 3, 6, 7
2
2

2,4
3,4
1

1, 3, 5, 7
2,3,6
2,3

1,2
3
3

3
2,3

1
1
3

2,3
4

1,3
4
0
3
1
3

1,3,6,7
3,4
2,3
0
3

2,4
1
3
2

2,3,4,6,7

1,2
3,4,6

Name

Neodymium

Neptunium
Nickel
Niobium

(columbium) . .

Potassium,

Praseodymium . .
Promethium
Protactinium.. ..

Ruthenium

Silver, argentum.
Sodium, natrium.

Tin, stannum. . . .

Tungsten
(wolfram) . .

Uranium

Sym-
bol

Nd
Ne
Np
Ni

Nb
N
No
Os
O
Pd
P
Pt
Pu
Po

K
Pr
Pm
Pa
Ra
Rn
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta
Tc
Te
Tb
Tl
Th
Tm
Sn
Ti

W
TT
V
Xe
Yb
Y
Zn
Zr

At.
No.

60
10
93
28

41
7

102
76
8

46
15
78
94
84

19
59
61
91
88
86
75
45
37
44
62
21
34
14
47
11
38
16
73
43
52
65
81
90
69
50
22

74
92
23
54
70
39
30
40

International
atomic weight

1961

144.24
20.183

58.71

92.906
14.0067

190.2
15.9994

106.4
30.9738

195.09

39.102
140.907

186.2
102.905
85.47

101.07
150.35
44.956
78.96
28.086

107.870
22.9898
87.62
32.064

180.948

127.60
158.924
204.37
232.038
168.934
118.69
47.90

183.85
238.03
50.942

131.30
173.01
88.905
65.37
91.22

1959

144.27
20.183
(237)

58.71

92.91
14.008
(254)

190.2
16.000

106.4
30.975

195.09
(244)
(209)

39.100
140.92

(145)
(231)
(226)
(222)

186.22
102.91
85.48

101.1
150.35
44.96
78.96
28.09

107.873
22.991
87.63
32.066*

180.95
(97)

127.61
158.93
204.39

(232)
168.94
118.70
47.90

183.86
238.07
50.95

131.30
173.04
88.91
65.38
91.22

Valence

3
0

4,5,6
2,3

3,5
3,6

2, 3, 4, 8
2

2,4,6
3,5
2,4

3, 4, 5, 6

1
3
3

2
0

3
1

3, 4, 6, 8
2,3
3

2,4,6
4
1
1
2

2,4,6
5

6,7
2,4,6

3
1,3
4
3

2,4
3,4

6
4,6
3,5
0

2,3
3
2
4

* Because of natural variations in the relative abundances
of the isotopes of sulfur the atomic weight of this element has
a range of ± 0.003.

** The 1959 atomic weights are based on 0 - 16.000
wherftAS those of 1961 are hasad on tha isotona Ctt.
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